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Abstract 
A Social Accounting Matrix (SAM), in both its numerical and algebraic versions, will be 
proposed as a working instrument for studying the (macro-)impacts of government policies on 
the distribution of income, paying close attention to the corresponding response of the 
different macroeconomic aggregates, balances and indicators.  
For the geographical limits of Portugal and a time limit of one year (1 January to 31 
December), a SAM is constructed from the SNA 93 (1993 version of the United Nations 
System of National Accounts) within an ESA 95 (European System of National and Regional 
Accounts in the European Community of 1995) framework. It will be shown that underlying 
the SAM are interrelated subsystems that, in its numerical version, provide an analytical 
picture of the circular flow or the general equilibrium interactions of a market economy 
(Portugal, in this case) when studied in a particular accounting period, while, in its algebraic 
version, these same subsystems make it possible to measure and quantify the economy-wide 
effects of changes in the particular nominal flows represented by the numerical version 
(injections into and leakages from the system), which might be the result of policy measures. 
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1. Introduction  
 
The main purpose of this work is to study and test, through its concrete application to 
Portugal, a working instrument for studying the impacts of government policies, in this case 
on the distribution of income. Close attention will also be paid to the corresponding response 
of the different macroeconomic aggregates and indicators. Because of this aim, the author was 
obliged to work with data that were more than a decade out of date, since 1995 was the only 
year for which there existed workable data. However, the task to be carried out in this study is 
seen as an experiment that has never previously been undertaken for Portugal, while, 
furthermore, it seeks to demonstrate the importance and potentialities of the working 
instrument used. 
The working instrument referred to above is the Social Accounting Matrix (SAM), underlying 
which are interrelated subsystems that, in its numerical version, provide an analytical picture 
of the circular flow or the general equilibrium interactions of the market economy when 
studied in a particular accounting period. On the other hand, in the algebraic version of the 
SAM, it is possible to measure and quantify the economy-wide effects of changes in the 
particular nominal flows represented by the numerical version (injections into and leakages 
from the system), which might be the result of policy measures. 
Thus, Chapter 2 presents a numerical version of the SAM, constructed in perfect consonance 
with the System of National Accounts (SNA) through a top-down approach, and highlights 
how the data collected from other sources of information have been adjusted to the data 
collected from that system. 
In turn, Chapter 3 presents an algebraic version of the above-mentioned SAM, within a static 
short-term framework, adopting a computable (numerically solvable) general (economy-wide) 
equilibrium (macroeconomic balance) approach. 
Like the numerical version, this algebraic version of the SAM, which will also be referred to 
as a SAM-based model, is constructed in perfect consonance with the SNA, with each cell 
being defined through a linear equation or system of equations, whose components are all the 
known and quantified transactions of that system. This model will be calibrated using 
parameters and exogenous variables calculated from the database, i.e. the numerical version 
of the SAM, presented in Chapter 2. 
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Chapters 4 and 5 show how macroeconomic aggregates and balances, as well as the structural 
indicators of the distribution and use of income (which can be constructed from the available 
information), can be calculated from both versions of the SAM. 
Chapter 6 defines and analyses scenarios arising from experiments that have been carried out 
into the distributional impact of government policies. For this purpose, some parameters and 
the exogenous variables used to calibrate the model will be subjected to shocks, the SAM-
based model will then be processed and the impacts will be studied by considering the relative 
differences between the aggregates, balances and indicators presented in Chapters 4 and 5, 
after and before the experiments. 
In Chapter 7, the author shows her concern with the way in which the reality has been 
analysed and worked upon, and recognises her belief in the potentialities of the SAM as a 
possible instrument to be used for this purpose. In an attempt to overcome the limitations of 
the SAM presented here, the author outlines proposals for the future, all of which have 
already been included in the research project that she is currently working on. 
Chapter 8 ends the paper with a summary and some concluding remarks designed to 
emphasise the importance of the SAM as a working instrument. It also calls upon the 
authorities to include the teaching of the methodology underlying the SAM in the curricula of 
both secondary and higher education courses in areas related with the social sciences. In 
keeping with this last idea, the author also proposes the creation of a course entitled 
“Measuring the Economic Activity”, which is designed for the end of the first cycle of higher 
education. Ideally, in certain aspects, the course would have a similar structure to the one 
found in this work, which could be considered as a “case study”. 
 
2. The database2 
 
2.1. The SAM as a complete account of the circular flow in the economy 
A Social Accounting Matrix (SAM) is a square matrix in which each transaction is recorded 
only once in a cell of its own. As is conventionally agreed, the entries made in rows represent 
                                                 
2 A preliminary version of this chapter was presented to the International Conference on Policy Modelling, 
promoted by EcoMod (Global Economic Modelling Network), held in Hong Kong, China, on 29 June 2006, 
under the title: “Constructing a database for economic modelling from the System of National Accounts: a Social 
Accounting Matrix for Portugal”. The paper presented at that conference is also published in the Working Paper 
Series of the Social Science Research Network (Santos S., 2006). 
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resources, incomes, receipts or changes in assets, whilst, the entries made in columns 
represent uses, outlays, expenditures or changes in liabilities and net worth. So, for each row 
there is a corresponding column, with the totals of each of these being equal. These figures 
will include both production and institutional accounts, which are subdivided into yet other 
accounts.  
The taxonomy used in a SAM depends on the available data and the purposes of the study 
underlying its construction. It is, however, fundamental for the success of any analysis that 
there should be a definition of an appropriate classification and a characterisation of the 
production and institutional subsectors.  
While being constantly concerned with providing a mutually exclusive and, in a certain way, 
exhaustive classification, the adopted disaggregation should, on the one hand, respect the 
functional criterion, describing the production processes and pointing out the existing 
technical-economic relationships between the various productive units, and, on the other 
hand, it should also respect the institutional criterion, describing distribution, accumulation 
and financing activities, and showing the relationships to be found in economic behaviour. 
We therefore have “Production” divided into factors of production, activities and products, 
and “Institutions” divided into current, capital and financial accounts, as well as the “rest of 
the world” account.   
In a general way, the order of the accounts does not obey any specific rule; it simply obeys 
the criterion of the person who works with them. The criterion of the author for ordering the 
accounts was the one that lies behind the basic SAM represented in Table 1. 
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Table 1. Portuguese basic SAM (Social Accounting Matrix) for 1995 (in millions of euros) 
Production and Trade Institutions Outlays
(expenditures)
Incomes 
(receipts) 
Factors 
(1) 
Activities 
(2) 
Products 
(3) 
Current A. 
(4) 
Capital A. 
(5) 
Financial A. 
(6) 
Rest of the World
(RW) 
(7) 
TOTAL 
Factors 
                 (1) 0 
Gross Added 
Value, at factor cost
(70 725) 
0 0 0 0 
Compensation 
of Factors from 
the RW  
(3 243) 
Aggregate 
Factors 
Income 
(73 968) 
Activities 
                 (2) 0 0 
Production 
(154 394) 0 0 0 0 
Production 
Value  
(154 394) 
P
r
o
d
u
c
t
i
o
n
 
a
n
d
 
T
r
a
d
e
 
Products 
                 (3) 0 
Intermediate 
Consumption 
(84 102) 
Trade and 
Transport Margins 
(0) 
Final 
Consumption 
(64 898) 
Gross Capital 
Formation  
(19 623) 
0 Exports (24 433) 
Aggregate 
Demand 
(193 056) 
Current A.  
                (4)
Gross National 
Income, at factor cost 
(70 542) 
Net taxes on 
production 
(-346) 
Net taxes on 
products 
(10 283 ) 
Current Transfers
(42 145) 0 0 
Current 
Transfers from 
the RW  
(3 960) 
Aggregate 
Income 
(126 583) 
Capital A. 
                (5) 0 0 0 
Gross Saving  
(17 291) 
Capital Transfers
(4930) 
Net borrowing 
 (40) 
Capital 
Transfers from 
the RW 
(2 320) 
Investment 
Funds 
(24 582) 
I
n
s
t
i
t
u
t
i
o
n
s
 
Financial A. 
                (6) 0 0 0 0 0 
Financial 
Transactions  
(35 030) 
Financial 
Transactions 
from the RW  
(9 257)  
Total financial 
transactions 
(44 287) 
Rest of the World 
(RW)               (7)
Compensation of 
Factors to the RW 
(3 426) 
Net taxes on 
production 
(-87) 
Imports       
+ net taxes on 
products 
(28 127 + 252)
Current Transfers 
to the RW 
(2 249) 
Capital Transfers 
to the RW 
(29) 
Financial 
Transactions to 
the RW  
(9 217)  
    
Transactions 
Value to the 
RW 
(43 213) 
TOTAL 
Aggregate Factors 
Income 
(73 968) 
Total Costs 
 (154 394) 
Aggregate 
Supply 
(193 056) 
Aggregate 
Income 
(126 583) 
Aggregate 
Investment 
(24 582) 
Total financial 
transactions 
(44 287) 
Transactions 
Value from the 
RW 
(43 213) 
   
Source: Portuguese National Accounts (Appendix A) 
FROM THE SNA TO A SAM-BASED MODEL. An application to Portugal.  
(S.Santos, May2008) 
- 5 - 
As far as the flows of money are concerned, the following outline shows us the connections 
that can be established between the various accounts of the basic SAM. 
 
Outline 1: Flows of money between the accounts of the basic Portuguese SAM  
     DOMESTIC ECONOMY  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
This outline “provides a schematic portrayal of the circular flow of income in the economy” 
(Devarajan et al., 1991), representing all the transactions recorded by the SAM within the 
(domestic) economy, as well as those taking place between it and the rest of the world. The 
latter transactions are represented by the “rest of the world” account (7th column/row), whilst 
the former are represented by the production and institutions accounts, as described below.  
On the one hand, production activities buy “inputs” (intermediate consumption) and the 
factors of production sell services in order to produce, thereby generating added value. Apart 
from the subsidies for production (from the government’s current account and the rest of the 
world, i.e. from European Union institutions), which are deducted from taxes (net taxes on 
production), the only receipts from activities come from the sales of their production, which 
are then spent on intermediate consumption, the compensation of factors and the payment of 
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taxes (to the government’s current account). Therefore, the value of production balances the 
total costs of the economy (see the “activities” account, 2nd column/row).  
On the other hand, the factors of production sell services to (domestic and foreign) production 
activities, receiving compensation in return. Since the services of the factors are supplied by 
(domestic and foreign) institutions, outlays can be made to the domestic institutions (current 
account) through gross national income, as well as to the rest of the world (1st column/row).  
Besides gross national income, i.e. the compensation of the factors of production, the other 
income sources of the institutions are (net indirect) taxes (on products and production) and 
current transfers, as can be seen from its “current account”, which also shows how the income 
is either spent on final consumption and current transfers or is saved (4th column/row).  
Through the “products” accounts, we also have the possibility to study both supply and 
demand. As sources of demand, we have intermediate consumption, final consumption, gross 
capital formation and exports. On the supply side, we have production and imports, to which 
are added the (net) taxes on products and the trade and transport margins (3rd column/row). 
The products accounts can be seen as the accounts of those who perform intermediation 
activities and place products on the market, in other words, those who acquire or import 
products, organise processing (transport and storage), add the corresponding margins to the 
price, pay indirect taxes to the government and sell the products to producers, households, 
government and the rest of the world.  
In the “capital account”, we can see, on the one hand, investment through gross capital 
formation and capital transfers, and, on the other hand, the funds available for such 
investments, resulting from gross saving and capital transfers, as well as from a balance 
corresponding either to financing requirements or capacity, depending on the respective sign 
(5th column/row).  
The “financial account” reveals the financial transactions taking place in the other accounts 
(6th column/row).  
We can therefore conclude that the SAM is a snapshot of the economy, amounting to a 
numerical representation of the cycle: production - income - expenditure. It “shows how 
sectoral value added accrues to production factors and their institutional owners; how these 
incomes, corrected for net current transfers, are spent; and how expenditures on commodities 
lead to sectoral production and value added” (Keuning, Ruijter, 1988) – or, to use the words 
of Thorbecke (2001 and 2003), “it can readily be seen that it incorporates all major 
transactions within a socio-economic system”.  
FROM THE SNA TO A SAM-BASED MODEL. An application to Portugal.  
(S.Santos, May2008) 
- 7 - 
Thus, the SAM accounts for every transaction taking place between the actors in the 
economic system while providing a statistical representation of its circular flow. Since “a 
Computable General Equilibrium (CGE) model describes the whole circular flow of a market 
economy, while maintaining accounting consistency both at the macro level and at the level 
of individual actors… CGE models are specially appropriate for operating within a SAM 
framework” (Abbink et al., 1995). The model that will be developed in Chapter 3, and which 
is designed to operate within the SAM framework described in this chapter, adopts a CGE 
approach despite its differences in relation to the traditional CGE models. This approach has 
to do with the fact that it is numerically solvable (Computable), economy-wide (General) and 
macroeconomically balanced (Equilibrium), to use the words adopted by Robinson in its 
presentation, entitled: “A standard general equilibrium approach to national and global 
poverty analysis”, in August 20063.  
 
2.2. The top-down approach 
The SNA that has been used in Portugal since 1995 has been the European System of 
National and Regional Accounts in the European Community of 1995 - ESA 95 (Eurostat, 
1996), which is based on the 1993 version of the International United Nations System of 
National Accounts - SNA 93, prepared by the Inter-Secretariat Working Group and published 
by the United Nations Statistical Office (ISWG, 1993). For the latter body, “a SAM is defined 
as the presentation of SNA accounts in a matrix which elaborates the linkages between a 
supply and use table and institutional sector accounts” (SNA 93, paragraph 20.4). 
By either top-down or bottom-up methods, it is possible to break down or aggregate each 
account into categories, using on occasions sources of information other than the SNA, 
without losing the consistency of the whole system. In other words, “a crucial feature is the 
wide range of possibilities for expanding or condensing such a matrix in accordance with 
specific circumstances and needs” (SNA 93, paragraph 20.6) – the approach used here will be 
the top-down one. 
Appendix B identifies the items and balances of the various internal accounts of the SNA in 
the (completely) aggregated SAM, represented in Table 1, in order to show the above-
mentioned consistency and, at the same time, the perfect consonance between the SAM that 
will be worked with here and the SNA. 
                                                 
3 Presentation included in the course “A SAM-Based Single Country CGE Model in GAMS”, held at the 
University of Sussex, Brighton (UK), attended by the author. 
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Nowadays, the SNA in general and the Portuguese National Accounts in particular provide 
several (mutually exclusive) possibilities for the disaggregation of products and activities, a 
few possibilities for the institutional accounts, and even fewer possibilities for the factors of 
production. 
Therefore, production and trade accounts, which are drawn from supply and use tables (see 
Tables A.4 and A.5), can be broken down into 60 activities and products, which in the case of 
some transactions can have yet more levels of disaggregation. Here the products and activities 
will be worked upon in six groups, described in Tables A.7 and A.8. 
Furthermore, in the case of production and trade accounts, the factors of production may only 
be broken down into labour (employees) and others, which have been given the title of “own 
assets”. The latter category includes the compensation of employers and own-account 
employees (self-employed), as well as the compensation of capital, such as interests, profits 
and rents. 
In turn, the institutions’ accounts can be disaggregated into five institutional sectors, each 
with a similar economic behaviour: households, non-financial corporations, financial 
corporations, general government, and non-profit institutions serving households (NPISHs).  
General government can be further disaggregated into central government, local government 
and social security funds, whilst financial corporations can be disaggregated into the central 
bank, other monetary financial institutions, other financial intermediaries except insurance 
corporations and pension funds, financial auxiliaries, and insurance corporations and pension 
funds (see Table A.2). The rest of the world can also be broken down into the European 
Union (member states and institutions) and non-member countries and international 
organisations (see Table A.3).    
Table 2 shows the part of the Portuguese SAM that it was possible to construct from the SNA, 
with the particular purpose described in the introduction, and which will be broken down even 
further, albeit using other sources of information.  
This macro-SAM was constructed from blocks of sub-matrices or sets of sub-matrices, whose 
transactions have common characteristics. These blocks can be specified through the 
identification of the transactions involved in the National Accounts, which is performed here 
in Chapter 3 (Section 3.2) on the occasion of their formalisation. Appendix E describes the 
sources of information and the method of calculation used, but only for those sub-matrices 
that are not calculated either directly from the sources or whenever there are details that 
justify a reference to them. An identical, but more systematised, description is provided by 
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Santos in “SAMs and SNA: An Application” (2005) and “Constructing a Database for 
Economic Modelling from the SNA: a SAM for Portugal” (2006). The first of these also 
includes a description of the SAM cell contents. 
As can be seen from its totals, Table 2, which represents the so-called macro-SAM, is a 
possible disaggregation of Table 1, which represents the so-called basic SAM (the completely 
aggregated macro-SAM).  
It is therefore easy to conclude that “a SAM applies the properties of a matrix format to 
incorporate specific details on various economic flows” (SNA 93, paragraph 20.26).  
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Table 2. Portuguese macro-SAM (Social Accounting Matrix) for 1995 (in millions of euros) 
 
Source: Portuguese National Accounts (Appendix A) 
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Table 2. Portuguese macro-SAM (Social Accounting Matrix) for 1995 (in millions of euros) (continued) 
 
Source: Portuguese National Accounts (Appendix A) 
FROM THE SNA TO A SAM-BASED MODEL. An application to Portugal.  
(S.Santos, May2008) 
- 12 - 
If we look at the world around us, it is easy to agree with the statement that “the determinants 
of the distribution of income and the mechanisms by which it changes represent one of the 
most difficult theoretical and empirical problems facing the science of economics” (Dervis et 
al., 1982). If it were an easy task, then certainly the world today would be a fairer place. 
Working on the empirical side, the author doesn’t have any doubts that “SAMs provide an 
invaluable statistical framework for the analysis of the mapping between the different kinds of 
distributions one may want to consider” (Dervis et al., 1982).  
Perhaps in a rather simplistic way, but at least to begin with, the author accepts that the study 
of the income distribution in a society involves the study of how the national pie is divided up 
and how it can be sliced. The first aspect can be analysed from one or more snapshots of the 
economy, provided by a suitably disaggregated SAM, and the second from the modelling of 
that same SAM. Therefore, of crucial importance here is the way in which the primary and 
secondary distribution of income, as well as the use that is made of it, are dealt with. As can 
be confirmed from Appendix B, the factors of production account and the current account of 
the institutions are the accounts that cover such issues. 
“In the SAM, the institution entitled ‘households’ really represents all the people in society” 
(Dervis et al., 1982). Its disaggregation therefore needs to be performed. On the other hand, 
the distribution of the (primary) incomes that accrue as a result of the involvement in 
processes of production or, as seen above, the ownership of assets among institutions (and 
activities) is covered by the factors of production account, so that its disaggregation must also 
be performed.  
The question thus arises “how should these disaggregations be performed?” This will not, 
however, be discussed here, because the dependence of the author on the available data is 
total4, although, as can be seen above, despite the fact that the information is not up-to-date, it 
is nonetheless sufficient for her to be able to at least study some aspects of the distribution of 
income. 
The workable data made available to the author for studying and modelling income 
distribution in Portugal consisted of an incomplete disaggregated National Accounting Matrix 
(NAM) (see Tables C.1 and C.2) and a previous (provisional) version for 1995, constructed as 
a result of the collaboration of the Portuguese Statistical Institute (Instituto Nacional de 
Estatística) in the work undertaken by the Leadership Group on Social Accounting Matrices, 
under the coordination of Statistics Netherlands (LEG, 2003). 
                                                 
4 Dervis et al. (1982), for instance, discuss this aspect (see Chapter 12, Modelling Distributional Mechanisms). 
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In that NAM, labour was broken down into six types, according to the gender and education 
level of workers (see Table C.3), and households were broken down into four types, 
according to their main source of income (see Table C.4). Such disaggregation was performed 
using specific data sources, such as household budget surveys, the labour force survey and 
administrative data (employment records, income tax and social security files, etc.)5.  
In this work, gender will not be considered and the factors of production will be disaggregated 
into two main groups: labour (or employees) and own assets; the latter being further 
disaggregated into labour (employers and own-account workers) and capital. This 
disaggregation was based on the data available in the National Accounts, since the primary 
distribution of income account does not distinguish own-account labour (employers and own-
account workers) from capital. 
In turn, households were disaggregated into the same four types. 
Once again, one of the many advantages of the SAM approach could be referred to here, to 
use the words of Pyatt (1991): by “reducing the social accounts to the essential”, the SAM 
approach “provides a useful starting point for understanding the assumptions and 
manipulations that have been built into the secondary source material which is typically 
employed by the majority of analysts”. 
This top-down approach made it possible to compile a consistent database, which could be 
even more realistic if the relationship between the author and the Portuguese Statistical 
Institute were taken more seriously by the latter. 
 
2.3. Adjusting and balancing the SAM  
The totals of the above-mentioned incomplete NAM were different from the ones calculated 
from the definitive national accounts (Tables 1, 2 and C.1) and some data were also missing. 
Therefore, discrepancies and missing data were handled in different ways in keeping with the 
specifications of the contents, sources and methodology based on the (macro-)SAM blocks of 
sub-matrices, which are described, respectively, in Chapter 3 (Section 3.2) and Appendix E.  
The advice of Stone (1981) was therefore closely heeded: firstly, all the known discrepancies 
and gaps were identified; secondly, within each block in which something had been identified 
by this first step, a detailed analysis was carried out in order to review its contents, 
                                                 
5 The document resulting from that work (LEG, 2003) highlights the limitations and the methodological details 
of such a valuable exercise. 
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methodological specifications and all the information provided about the disaggregated values 
(LEG, 2003), as well as its interdependence with the other parts and totals; thirdly, the gaps 
were filled in; and finally, the discrepancies were adjusted.  
Gaps were identified in the vectors of the compensation of labour from and to the rest of the 
world and the current transfers of households from and to the rest of the world. Firstly, the 
balances were deducted from the difference between the (detailed) value added or domestic 
product and the generated income or national product, in the first case, and from the 
difference between the (detailed) national and disposable incomes, in the second case. From 
the structure of these values, the gaps were filled in by working with the totals (for labour and 
households) of the macro-SAM. Direct purchases abroad by households, considered here 
together with the current transfers to the rest of the world, were deducted from the difference 
between the final consumption of the original NAM and the author’s estimates of final 
consumption. 
In turn, discrepancies were adjusted using the RAS (Richard A. Stone) method6.  
In accordance with what has been seen so far, the database for the model that is the main 
subject of this work is a SAM with 34 rows and 34 columns. This has the particularity of 
being balanced and perfectly consonant with the national accounts when aggregated at the 
level of 26 rows and columns, which is, in fact, the case of the macro-SAM represented by 
Table 2. However, as mentioned above, the disaggregation into 34 rows and columns was also 
performed from credible sources, with the differences from the aggregated level (26 x 26) not 
being very significant, generally speaking. The correspondence between the two SAMs is 
shown in Table 3. 
 
                                                 
6 Significant work using the cross-entropy method was carried out by Sherman Robinson and the author, 
operating with the support of the former. However, this work will not be adopted here because it does not make 
it possible both to maintain the definitive blocks of the sub-matrices and to work only with those that need to be 
adjusted to the definitive totals.  
As outlined in Chapter 7, this work will, however, be followed in order to make it possible to adjust only parts 
(sub-matrices) of a matrix. 
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Table 3: Association between the accounts of the macro-SAM and the SAM 
macro -SAM SAM 
Account Account 
Nº symbol 
Description 
Nº symbol
Description 
 f Factors of production  f Factors of production 
1 flel .. with low education level 
2 flem .. with medium education level 1 fle Labour – employees 
3 fleh .. with high education level 
4 foall .. with low education level 
5 floalm .. with medium education level 
Labour – employers 
and/or own-account 
workers (foal) 6 floalh .. with high education level 
2 foa Own assets 
Capital 7 foak .. 
 a Activities  a Activities 
3 a1 
agriculture, hunting and forestry; 
fishing and operation of fish hatcheries 
and fish farms 
8 a1 .. 
4 a2 industry, including energy 9 a2 .. 
5 a3 construction 10 a3 .. 
6 a4 
wholesale and retail trade, repair of 
motor vehicles and household goods, 
hotels and restaurants; transport and 
communications 
11 a4 .. 
7 a5 financial, real-estate, renting and business activities 
12 a5 .. 
8 a6 other service activities 13 a6 .. 
 p Products  p Products 
9 p1 products of agriculture, hunting, 
forestry, fisheries and aquaculture 
14 p1 .. 
10 p2 
products from mining and quarrying, 
manufactured products and energy 
products 
15 p2 .. 
11 p3 construction work 16 p3 .. 
12 p4 
wholesale and retail trade services, 
repair services, hotel and restaurant 
services, transport and  communication 
services 
17 p4 .. 
13 p5 financial intermediation services, real 
estate, renting and business services 
18 p5 .. 
14 p6 other services 19 p6 .. 
 dic Domestic Institutions – Current 
Account 
 dic Domestic Institutions – Current 
Account 
20 dich1 .. - employees 
21 dich2 .. - employers and own-account workers 
22 dich3 .. - recipients of pensions 
15 dich Households 
23 dich4 .. – others 
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macro -SAM SAM 
Account Account 
Nº symbol 
Description 
Nº symbol
Description 
16 dicnfc Non-financial corporations 24 dicnfc .. 
17 dicfc Financial corporations 25 dicfc .. 
18 dicg General government 26 dicg .. 
19 dicnp 
Non-profit institutions serving 
households 
27 dicnp .. 
 dik Domestic Institutions – Capital 
Account 
 dik Domestic Institutions – Capital Account 
20 dikh Households 28 dikh .. 
21 diknf Non-financial corporations 29 diknf .. 
22 dikfc Financial corporations 30 dikfc .. 
23 dikg General government 31 dikg .. 
24 diknp 
Non-profit institutions serving 
households 
32 diknp .. 
25 dif 
Domestic Institutions – Financial 
Account 
33 dif .. 
26 rw Rest of the world 34 rw .. 
Key: .. the same description as for the macro-SAM 
 
If we consider T to be the matrix of the SAM transactions, represented by tij, or a payment 
from column account j to row account i, and y to be the vector of row sums, which equal the 
vector of column sums x:   
 
                                                              ∑=
j
iji ty  (2.1) 
                                                               ∑=
i
ijj tx  (2.2) 
and                                                         ji xy = , when i = j  (2.3) 
the tij´s of the macro-SAM (26x26), with the factors of production (fle and foa) and the 
current account of households (dich) completely aggregated and perfectly consonant with the 
national accounts and balanced (Table 2), can be considered as the “control”- total of the tij´s 
of the SAM (34x34). 
Therefore the SAM will have sub-matrices that are disaggregations of cells (the “control” 
totals) of the macro-SAM, which will occupy the shaded parts of Table 4 and whose initial 
versions will be considered as Zij , with typical element zij. 
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Table 4. Portuguese SAM (Social Accounting Matrix) for 1995 (in millions of euros), with only the macro-SAM values 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Portuguese National Accounts (Appendix A) 
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Table 4. Portuguese SAM (Social Accounting Matrix) for 1995 (in millions of euros), with only the macro-SAM values (continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Portuguese National Accounts (Appendix A) 
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Table 4. Portuguese SAM (Social Accounting Matrix) for 1995 (in millions of euros), with only the macro-SAM values (continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Portuguese National Accounts (Appendix A) 
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The purpose will be to maintain all the values of Table 4, since all of them are from national 
accounts, adjusting the values collected for the shaded cells accordingly. 
Three types of situations can be identified in the values collected for the shaded cells (zij), 
which are described below. 
 
a)  The macro-SAM value is the SAM row-column total. 
a.1) The macro-SAM cell (dich, fle) or (15,1), the value of which is 38,620 million euros, 
represents the compensation of labour (employees) received by Portuguese households in 
1995. The disaggregation of that value, in accordance with the education level of the 
employees and the main source of income of the households, had the following initial 
values: 
Table 5: Compensation of labour (employees) received by Portuguese households in 
1995 (in millions of euros) – initial values 
1 2 3 SAM account 
(see Table 3) flel flem fleh 
(sub)total 
20 dich1 21 062 7 353 8 851 37 266
21 dich2 750 401 136 1 286
22 dich3 287 159 83 530
23 dich4 255 94 58 407
(sub)total 22 354 8 007 9 128 39 489
Source: Table C.2.2. 
a.2) The macro-SAM cell (dich, foa) or (15,2), the value of which is 20,994 million euros, 
represents the compensation of own-account labour and capital received by Portuguese 
households in 1995. The disaggregation of that value, in accordance with the education 
level of the employers and own-account employees, capital and the main source of income 
of the households, had the following initial values: 
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Table 6: Compensation of own assets received by Portuguese households in 1995 (in 
millions of euros) – initial values 
4 5 6 7 SAM account 
(see Table 
3) foall foalm Foalh foak 
(sub)total 
20 dich1 1 957 517 426 2 459 5 359
21 dich2 6 325 858 302 1 105 8 590
22 dich3 279 104 17 544 945
23 dich4 145 44 8 138 335
(sub)total 8 706 1 523 753 4 247 15 229
Source: Table C.2.2. 
a.3) The macro-SAM cell (dich, dich) or (15,15), the value of which is 470 million euros, 
represents the current transfers taking place within Portuguese households in 1995. The 
disaggregation of that value in accordance with the main source of income of the 
households had the following initial values: 
Table 7: Current transfers within Portuguese households in 1995 (in millions of euros) 
– initial values 
20 21 22 23 SAM account 
(see Table 
3) dich1 dich2 dich3 dich4 
(sub)total 
20 dich1 127 50 18 16 210
21 dich2 53 21 7 7 88
22 dich3 39 15 5 5 64
23 dich4 72 28 9 9 119
(sub)total 291 114 36 36 481
Source: Table C.2.4. 
b)  The macro-SAM value is the SAM row total. 
b.1) The macro-SAM cell (rw, fle) or (26,1), the value of which is 64 million euros, 
represents the compensation of labour (employees) sent to the rest of the world in 1995. 
The disaggregation of that value in accordance with the education level of the employees 
had the following initial values: 
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Table 8: Compensation of labour (employees) sent to the rest of the world in 1995 (in 
millions of euros) – initial values 
1 2 3 SAM account 
(see Table 3) flel flem fleh 
(sub)total 
34 rw 150 3 868 55 4 073
Source: Tables C.2.2. and C.2.3. 
Note: See the considerations made about these values at the beginning of this section. 
b.2) The macro-SAM vector (p1-p6, dich) or (9-14, 15), the values of which are 
shown in the right-hand columns of Table 9, represents the consumption of Portuguese 
households in 1995 by products. The left-hand side of Table 9 represents the initial 
values that resulted from the disaggregation of the households in accordance with their 
main source of income. 
Table 9: Final consumption of Portuguese households in 1995 by products (in millions 
of euros)  
Initial values 
20 21 22 23 
15 SAM 
account 
(see Table 3) dich1 dich2 dich3 dich4 
(sub)total 
macro 
SAM 
account 
(see Table 3) dich 
14 p1  1 465   491   533   73  2 563 9 p1  2 546
15 P2  17 395  5 564  4 117   918  27 994 10 P2  27 967
16 p3   41   10   22   3   75 11 p3   74
17 p4  4 436  1 291   702   208  6 637 12 p4  5 467
18 p5  3 711  1 574   861   183  6 329 13 p5  6 388
19 p6  3 986  1 080   874   154  6 094 14 p6  6 136
(sub)total  31 033  10 011  7 109  1 540  49 692 (sub)total 45 578
Source: Tables C.2.1 and 2 
b.3) The macro-SAM vector (dicnfc-dicnp, dich) or (16-19, 15), the values of which 
are shown in the right-hand columns of Table 10, represents the current transfers from 
Portuguese households to the other institutions in 1995. The left-hand side of Table 10 
represents the initial values that resulted from the disaggregation of the households in 
accordance with their main source of income. 
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Table 10: Current transfers from Portuguese households to other institutions in 1995 
(in millions of euros) 
Initial values 
20 21 22 23 
15 
SAM account
(see Table 3) 
dich1 dich2 dich3 Dich4 
(sub)total 
Macro-
SAM 
account 
(see Table 3) dich 
24 dicnfc   313   125   900   31  1 369 16 dicnfc  1 339
25 dicfc  1 698   221   143   42  2 103 17 dicfc  2 125
26 dicg  12 197  1 094   854   174  14 319 18 dicg  13 883
27 dicnp   220   66   17   28   331 19 dicnp   323
(sub)total  14 428  1 506  1 914   275  18 122 (sub)total 17 670
Source: Table C.2.4 [cell (5,5)] and Table 2 
c) The macro-SAM value is the SAM column total. 
c.1) The macro-SAM vector (fle, a1-a6) or (1, 3-8), the values of which are shown in 
the bottom rows of Table 11, represents the gross added value, at factor cost, of labour 
(employees), in 1995 by activity. The top rows of Table 11 represent the initial values 
that resulted from the disaggregation of labour in accordance with the education level 
of employees. 
Table 11: Gross added value, at factor cost, of labour (employees), by activity in 1995 
(in millions of euros) 
Initial values 
8 9 10 11 12 13 SAM account 
(see Table 3) a1 a2 a3 a4 a5 a6 (sub)total
1 flel   540  5 421  1 400  3 729  1 291  4 618  17 000
2 flem   171  3 107   84  1 659  1 237  5 366  11 625
3 fleh   22  1 046   120   797  1 116  3 465  6 567
(sub)total   733  9 575  1 604  6 185  3 645  13 450 35 193
 
3 4 5 6 7 8 macro-SAM 
account 
(see Table 3) a1 a2 a3 a4 a5 a6 
(sub)total
1 fle   652  9 258  2 589  8 222  4 212  13 630  38 563
Source: (Portuguese) Instituto Nacional de Estatística – Portuguese Pilot – NAM for 
1995 (detailed gross value added sub-matrix) and Table 2 
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c.2) The macro-SAM vector (foa, a1-a6) or (2, 3-8), the values of which are shown in 
the bottom rows of Table 12, represents the gross added value, at factor cost, of own-
account labour and capital, by activity in 1995. The top rows of Table 12 represent the 
initial values that resulted from the disaggregation of that value, in accordance with 
the education level of employers and own-account employees and capital. 
Table 12: Gross added value, at factor cost, of own assets, by activity in 1995 (in 
millions of euros) 
Initial values 
8 9 10 11 12 13 
SAM 
account 
(see Table 3) a1 a2 a3 a4 a5 a6 
(sub) 
total 
4 foall  1 422   320   167  1 011   115   549  3 585
5 foalm   836   140   9   406   178   576  2 144
6 foalh   48   70   10   225   140   217   710
7 foak   626  10 280  3 103  9 240  7 006  2 240  32 494
(sub)total  2 932  10 810  3 289  10 882  7 439  3 582  38 933
 
3 4 5 6 7 8 macro-SAM 
account 
(see Table 3) a1 a2 a3 a4 a5 a6 
(sub) 
total 
2 foa  3 327  8 054  2 303  9 478  5 583  3 417 32 161
Source: (Portuguese) Instituto Nacional de Estatística – Portuguese Pilot – NAM for 
1995 (detailed gross value added sub-matrix) and Table 2 
c.3) The macro-SAM vector (dich, dicnfc-dicnp) or (15, 24-27), the values of which 
are shown in the bottom rows of Table 13, represents the current transfers from other 
institutions to households in 1995. The top rows of Table 13 represent the initial 
values that resulted from the disaggregation of the households in accordance with their 
main source of income. 
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Table 13: Current transfers to Portuguese households from other institutions in 1995 
(in millions of euros) 
Initial values 
24 25 26 27 
SAM 
account 
(see Table 
3) Dicnfc dicfc Dicg dicnp 
(sub)total 
20 dich1   319   427  2 288   3  3 037
21 dich2   126   93   905   1  1 126
22 dich3   900   498  6 385   9  7 792
23 dich4   34   295   260   0   588
(sub)total  1 379  1 312  9 838   13 12 543
 
24 25 26 27 macro-SAM 
account 
(see Table 3) Dicnfc dicfc Dicg dicnp 
(sub)total 
15 dich  1 349  2 051  9 623   13 13 036
Source: Table C.2.4 [cell (5,5)] and Table 2 
c.4) The macro-SAM cell (fle, rw) or (1, 26), the value of which is 120 million euros, 
represents the compensation of labour (employees) received from the rest of the world in 
1995. The disaggregation of that value in accordance with the education level of the 
employees had the following initial values: 
Table 14: Compensation of labour (employees) received from the rest of the world in 
1995 (in millions of euros) – initial values 
34 
SAM account 
(see Table 3) rw 
1 flel 5 504 
2 flem 250 
3 fleh 2 615 
(sub)total 8 369 
Source: Table E.2.2. and Table E.2.3. 
Note: See the considerations made about these values at the beginning of this section. 
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An adjusted SAM T´ij will be obtained from the adjustment of the sub-matrices Zij, 
represented by Tables 5-14. In order to do this, these sub-matrices will be adjusted one by 
one, using the above-mentioned RAS method. 
Therefore, each element, derived from a sub-matrix7 Zij, of the adjusted matrix T´ij will be 
represented by the following equation: 
t´ij = ri * zij * sj (2.4) 
with,    ri = ∑
j
ij
i
z
c
 (2.5) 
  and     sj = ∑
i
ij
j
z
d
 (2.6) 
where: t´ij = SAM (adjusted) cell 
ri = row multiplier 
ci = row control total8  
zij = typical element of the sub-matrix Zij 
sj = column multiplier 
dj = column control total9 
i and j = flel, flem, fleh, foall, foalm, foalh, foak, dich1..dich4 
As is made clear by Round (2003), this procedure results from the minimisation of  



∑
ij
ij
ij
ij z
´t
ln*´t  (2.7) 
subject to: i
j
ij c´t =∑ ; j
i
ij d´t =∑ ; zij > 0. 
The calculations were performed iteratively, with the sub-matrices Zij in the first iteration 
being those represented in Tables 5-14, and, in the last iteration, in which ri and sj are equal to 
1, those included in Table 15, corresponding to the shaded parts of Table 4.  
Table 15 will be the database of the model to be defined and worked with in the next chapter. 
                                                 
7 Vectors were calculated by applying the structure of the vectors of initial values to the control totals. 
8 In situations type a) and c), except c.4), these vectors were calculated by applying the structure of initial row 
totals to the corresponding macro-SAM row totals. 
9 In situations type a) and b), except b.1), these vectors were calculated by applying the structure of initial 
column totals to the corresponding macro-SAM column totals. 
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Table 15. Portuguese SAM (Social Accounting Matrix) for 1995 (in millions of euros) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Portuguese National Accounts (Appendix A) and Portuguese Pilot - National Accounting Matrix (Appendix B) 
FROM THE SNA TO A SAM-BASED MODEL. An application to Portugal.  
(S.Santos, May2008) 
 
- 28 - 
Table 15. Portuguese SAM (Social Accounting Matrix) for 1995 (in millions of euros) (continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Portuguese National Accounts (Appendix A) and Portuguese Pilot - National Accounting Matrix (Appendix B) 
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Table 15. Portuguese SAM (Social Accounting Matrix) for 1995 (in millions of euros) (continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Portuguese National Accounts (Appendix A) and Portuguese Pilot - National Accounting Matrix (Appendix B) 
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3. The Model 
3.1. Framework and assumptions 
Now that all the details inherent in the SAM that will serve as the database for the model to be 
designed below have been specified, the starting idea will be the one outlined in the article 
“Macroeconomic Modelling Based on Social-Accounting Principles” and expressed in the 
following words:   
“A dictum usually attributed to Lord Keynes posits that every economic model has a 
corresponding accounting framework. For macroeconomic models, this accounting 
framework must be complete in the sense that every receipt must be offset by a 
corresponding expenditure. One consequence is that all the transactions in a model can be 
expressed within a SAM framework. The values assumed by all the different types of 
transactions can therefore be set out as the elements of a SAM” (Drud et al., 1986: 112).  
Therefore, a static model will be defined and conceived as a starting point for both a 
comparative static and a dynamic approach. On the other hand, since it will not be possible to 
calculate and work with price and volume indexes, only a valuation system will be defined, 
which will serve as the basis for the price system to be defined later on. For the time being, a 
fixed-price model will be designed. Linear equations will be worked with, avoiding 
elasticities, marginal propensities and other parameters. These are necessarily estimated from 
an empirical base, which is not available.  
Thus, the main concern will be to capture (to begin with in a very simple way) all the national 
accounting transactions considered in the numerical version of the SAM (the database for this 
model), and, after its calibration, to conduct some experiments and define some scenarios for 
the aspects that the author intends to study. 
The process of calibration will involve determining the parameters and exogenous variables 
that are to be specified, so that, after processing the model, the base SAM (presented in 
Chapter 2) is exactly replicated. The software used to process the model was the GAMS 
(General Algebraic Modelling System) and the quantification of the whole process took into 
consideration all the available information, involving the values calculated using the 
information contained in that same base SAM, further supplemented by additional data, as 
described in Appendix E. These values will be assumed as valid for the “experiments and 
scenarios with the distributional impact of government policies”, which are to be outlined in 
Chapter 6, except for those which will be subject to shocks. 
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Since the purpose of this model is to study income distribution, some usual specifications for 
the model will not be considered. These specifications include the ones that are also 
constructed within a general equilibrium framework, usually to study trade issues, such as the 
distinction between domestically produced and imported products, while external trade will 
be considered exogenous in this version of the model. 
For the purposes of simplification, it will be assumed that all domestically produced output is 
market output, and therefore any output produced for own final use and other non-market 
output will be considered as non-existent10.  
On the other hand, it will be assumed that there is sufficient production capability available in 
the economy to enable domestic output to respond to aggregate demand. Such a response will 
be considered exclusive, since (for the time being) imports are exogenous. 
Many fixed parameters will be adopted and some variables will be calculated from exogenous 
parameters and other variables, in order to enable future experiments to be carried out with 
their changes. 
This model is considered to be a step forward in comparison with the ones that the author has 
previously worked with, and, at the same time, a (necessary) stage along a path that she would 
like to pursue in SAM modelling. From her own experience, the author feels that SAM 
modelling does have a convenient path.  Thus, on the one hand, when working on SAM 
modelling or with SAM-based models, some knowledge of SAM construction is considered 
to be a necessary, although not a sufficient, condition. On the other hand, underlying SAM 
modelling is a process of gradual maturation, which should begin with the construction and 
decomposition of accounting and fixed-price multipliers and the conducting of experiments 
with them. That is what the author has done, based essentially on the works of Pyatt, 1988; 
Pyatt and Roe, 1977; and Pyatt and Round, 1985. For an illustration of this work, see Santos, 
1999; 2001; 2003; 2003a; 2004; 2004a; 2005a; and 2007.  
This work is the materialisation of the step after multipliers and before SAM modelling that 
forms part of the proposals made for the future, outlined in Chapter 7. 
Both before and during the development of this work, research was undertaken into SAM-
based models (excluding multipliers), notably into Computable General Equilibrium (CGE) 
                                                 
10 In the year of this study, these two components together account for almost 13% of total output. However, 
considering that this model is the preliminary version of a model that, as mentioned in Chapter 8, will be 
progressively improved, they will not be considered at this stage. 
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models. Some of the works studied proved important for the formation of the basic ideas used 
in this one, although none of them had developed any identical model. Some of them, 
however, were at more advanced stages of the above-mentioned modelling process. Included 
in this group are the following: Braber et al. (1996); Breuss and Tesche (1993); Dervis et al. 
(1982); Devarajan et al. (1991, 1996); Khan (1996); Lofgren et al. (2001); Norton et al. 
(1986); Roberts and Zolkiewski (1996); Reinert  and Roland-Holst (1996); Robinson (1989); 
Stifel and Thorbecke (2003); Thorbecke (2000); Taylor (1990). Other works that were studied 
were not considered, since they represented a more advanced stage in the modelling process 
than the point at which this work is11. 
 
 3.2. Specification by SAM blocks of sub-matrices  
As this model is supported by a SAM database, constructed in perfect consonance with the 
national accounts, its specifications will either obey or be derived from the SNA, as described 
below. 
The sources of information and the method of calculation used in the construction of the 
numerical (macro-)SAM (only in the case of those sub-matrices that are not calculated either 
directly from the sources or whenever there are details that justify a reference to them) may 
also be consulted in Appendix E. 
In order to make the following exposition more comprehensible, the symbols used in the 
description of the model will be described after the equations, which will obviously involve 
some repetition; however, they will be listed alphabetically and without any indices, 
according to their type (endogenous or exogenous variables and parameters), in Appendix F. 
By convention, the parameters will be stated in lower case and the variables in upper case (at 
least the first letter). Endogenous variables will be written in normal letters, whereas 
exogenous variables, as well as the parameters, will be written in italics. The indices of each 
                                                 
11 Namely Blonigen B. et al. (1996), Sector-Focused General Equilibrium Modelling, in François J., Reinert K. 
(eds.) Applied Methods for Trade Policy Analysis, Cambridge University Press, Cambridge (UK), 189-230; 
Bourguignon F. et al. (1983) “Short-run rigidities and long-run adjustments in a CGE model of income 
distribution and development”, Journal of Development Economics 13: 21-43; Capros P. et al. (1990) “An 
Empirical Assessment of Macroeconometric and CGE Approaches to Modeling”, Journal of Policy Modeling 
12:557-585; Coxhead I. and Warr P. (1991) “Technical Change, Land Quality, and Income Distribution: A 
General Equilibrium Analysis”, American Journal of Agricultural Economics 73: 345-359; Dixon P. et al. 
(1992), Notes and Problems in Applied General Equilibrium Economics, Elsevier Science Publishers, 
Amsterdam (Netherlands), 392p.; Dixon P. et al. (2002), CGE models for practical policy analysis. The 
Australian experience, in Fossati A. and Wiegard, W. (eds.) Policy Evaluation with Computable General 
Equilibrium Models, Routledge, London and New York, 56-32; Melo J. (1988) “Computable General 
Equilibrium Models for Trade Policy Analysis in Developing Countries: A Survey” Journal of Policy Modeling 
10: 469-503. 
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variable and parameter (the sets in Appendix F; see also the symbols with their corresponding 
descriptions in Table 3) – identified in lower-case subscripts – describe the SAM accounts, 
the first index representing the row and the second one the column, each of which is separated 
by commas.  
In Appendix D, all the additional data will be found that are needed to calculate parameters or 
to establish the exogenous variables (besides those data that are contained in Appendix A and 
Appendix C or that can be directly collected from the SAM database). 
The entire model will be worked upon in gross terms, so that the consumption of fixed capital 
will therefore not be considered. 
The SAM blocks, identified in Table 17, are sub-matrices or sets of sub-matrices (as seen in 
the Basic SAM - Table 1) with common characteristics. The specification of these blocks will 
be carried out below and involves, on the one hand, an identification of the transactions of the 
National Accounts that are considered in the calculation of these in the numerical SAM and, 
on the other hand, a definition and specification of the equation, or system of equations, to be 
considered in the algebraic SAM or SAM-based model. 
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Table 17. Basic SAM by blocks 
Production and Trade Institutions Outlays(expenditures)
                    
Incomes 
(receipts) 
Factors (f) Activities (a) Products (p) Current A. (dic) Capital A. (dik) Financial A. (dif) 
Rest of the World  
(rw) 
Factors (f) 0  0 0 0 0  
Activities (a) 0 0 Production 0 0 0 0 
P
r
o
d
u
c
t
i
o
n
 
a
n
d
 
T
r
a
d
e
 
Products (p) 0  Trade and Transport Margins   0  
Current A. 
(dic)     0 0  
Capital A. (dik) 0 0 0 Gross Saving  ( -) Net lending/ borrowing  
I
n
s
t
i
t
u
t
i
o
n
s
 
Financial A. 
(dif) 0 0 0 0 0   
  Rest of the World  
(rw)       X 
 
Blocks with more than one sub-matrix: 
 
 
 Compensation of the factors of production  Current Transfers 
 Domestic Trade  Capital Transfers  
 External Trade   Financial Transactions  
 Net Indirect Taxes    
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3.2.1. Compensation of the factors of production 
This block consists of the income of the institutional sectors originating from the 
compensation of the services provided through their real and financial assets to the activities 
of production and to the rest of the world, namely:  
− Compensation of employees (transaction D1 of the National Accounts), which is the total 
remuneration, in cash or in kind, payable by an employer to an employee in return for 
work done by the latter during the accounting period. Compensation of employees is 
broken down into wages and salaries (in cash or in kind; transaction D11) and employers’ 
social contributions (actual and imputed social contributions; transaction D12) (SNA 93, 
paragraphs 7.21-7.47; ESA 95, paragraphs 4.02-4.13). 
− Compensation of own-account assets, i.e. all the above-mentioned income that is not 
derived from the compensation of employees, including the compensation of employers 
and/or own-account workers, and of capital, namely property income (transaction D4 of 
the National Accounts). This is the income that is receivable by the owner of a financial 
asset or a tangible non-produced asset in return for providing funds to, or putting the 
tangible non-produced asset at the disposal of, another institutional unit. Property income 
is composed of interest, the distributed income of corporations, dividends, withdrawals 
from the income of quasi-corporations, reinvested earnings from direct foreign 
investment, property income attributed to insurance policy holders and rents (SNA 93, 
paragraphs 7.87-7.133; ESA 95, paragraphs 4.41-4.76). 
 
3.2.1.1. Gross Added Value  
Considering the framework and the assumptions described in Section 3.1, the gross added 
value of each group of activities will be an exogenous proportion (βa) of its value of 
production, which is defined in Section 3.2.2. In turn, this gross added value will be 
distributed among types of labour in constant proportions (d1s fle,a for employees and b3s 
foal,a for employers and/or own-account workers), while the share attributed to the capital 
will also be a constant proportion (b2gpfoak,a), but in this case of the part of the gross added 
value attributed to labour. From the later and exogenously defined coefficients of wages and 
salaries (wfle,a) and employers’ social contributions (escfle,a), on the one hand, and gross 
mixed income (b3gcfoal,a), on the other hand, it is possible to calculate, respectively, the 
number of employees (LE) and of employers and/or own-account workers (LOA). It will 
then be possible to calculate the unemployment rate (Ur) of a given active population (AP). 
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GAVa = βa *VPa (3.1) 
GAVfle,a = d1s fle,a* GAVa  (3.2) 
LEfle,a = GAVfle,a  / (wfle,a + escfle,a)  (3.3) 
LE = Σfle Σa  LEfle,a (3.4) 
D1a = Σfle GAVfle,a  (3.5) 
GAVfle = Σa GAVfle,a (3.6) 
GAVfoal,a= b3s foal,a* GAVa  (3.7) 
LOAfoal,a= GAVfoal,a/ b3gcfoal,a (3.8) 
LOA = Σfoal Σa LOAfoal,a (3.9) 
B3ga = Σfoal GAVfoal,a (3.10) 
GAVfoal = Σa GAVfoal,a (3.11) 
E = LE + LOA  (3.12) 
Ur = 1− (E/ AP)*100  (3.13) 
GAVfoak,a = b2gpfoak,a* (D1a + B3ga )  (3.14) 
B2ga = ΣfoakGAVfoaka (3.15) 
GAVfoak = Σa GAVfoak,a (3.16) 
GAVa = D1a + B3ga + B2ga (3.17)  
 
Where: 
GAVa = gross added value (at factor cost) of activities a 
βa = proportion of gross added value in the value of production of activities a 
VPa = value of production of activities a, in accordance with (3.29) 
GAVfle,a = gross added value (at factor cost) of activities a generated by employees 
d1s fle,a = share of compensation of employees in the gross added value of activities a 
LEfle,a = employees of activities a 
wfle,a = wages and salary (in cash or in kind) coefficient: amount of wages/salary 
(transaction D11 of the National Accounts) paid by activities a to each employee  
escfle,a = employers’ social contributions (actual and imputed social contributions) 
coefficient: amount of social contributions (transaction D12 of the National 
Accounts) paid by the employers of activities a to the government per employee  
LE = labour - employees (total) 
D1a = compensation of employees paid by activities a 
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GAVfle = gross added value (at factor cost) generated by employees (total) 
GAVfoal,a = gross added value (at factor cost) of activities a generated by employers 
and/or own-account workers 
b3sfoal,a = share of compensation of employers and/or own-account workers (gross 
mixed income) in the gross added value of activities a 
LOAfoal,a = employers and/or own-account workers of activities a 
b3gcfoal,a = gross mixed income coefficient: amount of gross mixed income of activities 
a per employer and/or own-account worker 
LOA = labour - employers and/or own-account workers (total) 
B3ga = gross mixed income of activities a 
GAVfoal = gross added value (at factor cost) generated by employers and/or own-
account workers (total) 
E = employed population 
Ur = unemployment rate  
AP = active population 
GAVfoak,a = gross added value (at factor cost) of activities a generated by capital 
b2gpfoak,a = proportion of capital compensation (gross operating surplus) in labour 
compensation  of activities a 
B2ga = gross operating surplus of activities a 
GAVfoak = gross added value (at factor cost) generated by capital (total) 
 
3.2.1.2. Compensation of factors from the rest of the world 
All this part will be considered as exogenous. 
    CFRfle,rw = D1RW fle   
 CFRfoak,rw = D4RW    
 
Where: 
CFRfle,rw = D1RWfle = compensation of employees received from the rest of the world  
CFRfoak,rw = D4RW = property income  received from the rest of the world  
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3.2.1.3. Gross National Income  
The gross national income attributed to the factors of production will be obtained by 
excluding from the gross added value at factor cost generated in the domestic economy the 
compensation (of the factors of production) sent to the rest of the world, and by including 
the compensation (of the factors of production) received from the rest of the world. The part 
relating to labour (employees - GNIfle and employers and/or own-account workers - GNIfoal) 
will be distributed among each group of households according to fixed coefficients of their 
main source of income (cedic,fle for employees and coadic,foal for employers and/or own-
account workers). In turn, the compensation of capital will be distributed among the 
domestic institutions through exogenously defined shares (skdic,foak). 
GNIfle = GAVfle+ CFRfle,rw− CFSrw,fle (3.18) 
GNIdic,fle = cedic,fle* GNIfle (3.19) 
GNIfoal = GAVfoal  (3.20) 
GNIdic,foal = coadic,foal* GNIfoal (3.21) 
GNIfoak = GAVfoak+ CFRfoak,rw− CFSrw,foak  (3.22) 
GNIdic,foak = skdic,foak* GNIfoak (3.23) 
GNIdic = Σfle GNIdic,fle+ Σfoal GNIdic,foal+ GNIdic,foak  (3.24) 
GNI = Σdic GNIdic (3.25) 
  
Where: 
GNIfle = gross national income (at factor cost) generated by employees 
GAVfle = gross added value (at factor cost) generated by employees, in accordance with 
(3.6) 
CFRfle,rw = compensation of employees received from the rest of the world (see Section 
3.2.1.2.) 
CFSrw,fle = compensation of employees sent to the rest of the world, in accordance with 
(3.26) 
GNIdic,fle = gross national income (at factor cost) of domestic institutions (households - 
dich) generated by employees 
cedic,fle = coefficient of main source of income of domestic institutions (households - 
dich) that are recipients of compensation of employees 
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GNIfoal = gross national income (at factor cost) generated by employers and/or own-
account workers 
GAVfoal = gross added value (at factor cost) generated by employers and/or own-
account workers, in accordance with (3.11) 
GNIdic,foal = gross national income (at factor cost) of domestic institutions (households- 
dich) generated by employers and/or own-account workers 
coadic,foal = coefficient of main source of income of domestic institutions (households - 
dich) that are recipients of compensation of employers and/or own-account workers  
GNIfoak = gross national income (at factor cost) generated by capital 
GAVfoalk = gross added value (at factor cost) generated by capital, in accordance with 
(3.16) 
CFRfoak,rw = property income received from the rest of the world (see Section 3.2.1.2.) 
CFSrw,foak= property income sent to the rest of the world (see Section 3.2.1.4.) 
GNIdic,foak = gross national income (at factor cost) of domestic institutions generated by 
capital 
skdic,foak = share of compensation of capital received by domestic institutions (dic) 
GNIdic = (total) national income (at factor cost) of domestic institutions (dic) 
GNI = gross national income (at factor cost) - total 
 
3.2.1.4. Compensation of factors to the rest of the world  
The only part of this vector that will be defined by the model is the one relating to the 
compensation of employees (sent to the rest of the world), which will be considered as a fixed 
share (clrrw,fle) of the gross added value (at factor cost) generated by them. 
CFSrw,fle = clrrw,fle* GAVfle (3.26) 
CFSrw,foak = D4PRW  
 
Where: 
CFSrw,fle = compensation of employees sent to the rest of the world  
clrrw,fle = share of the compensation of employees paid by activities and sent to the rest 
of the world  
GAVfle = gross added value (at factor cost) generated by employees, in accordance with 
(3.6) 
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CFSrw,foak = D4PRW = property income sent to the rest of the world 
 
3.2.2. Production 
This matrix/block represents the output of goods and services (transaction P1 of the National 
Accounts) and consists of the products created during the accounting period. It is subdivided 
into market output, output produced for own final use and other non-market output (SNA 93, 
paragraphs 6.38-6.51; ESA 95, paragraphs 3.14-3.68). 
As assumed in section 3.1, all output will be considered as market output, which will respond 
exclusively to aggregate demand, since there is sufficient production capability available in 
the economy.  
In order to identify and calculate the various components of the valuation system underlying 
the prices implicit in these values, the production value of products will be broken down into 
basic price components: factor cost (Cfe, Cfoa, Cfk), intermediate consumption (Cic) and net 
taxes on production (Cnta). On the other hand, a fixed share of the production of each group 
of activities will be considered in the value of production of each group of products (αa,p). 
VPp = ADp-TMTp-NTPp-IMp (3.27) 
VPa,p = VPp*αa,p (3.28) 
VPa =Σp VPa,p (3.29) 
VP = Σp Σa VPa,p (3.30) 
Cfep = VPp,a*(D1a /VCT a) (3.31) 
Cfoap = VPp,a *(B3ga /VCTa) (3.32) 
Cfkp = VPp,a *(B2ga /VCTa) (3.33) 
Cicp = VPp,a *(VICa /VCTa) (3.34) 
Cntap = VPp,a *(NTAAa /VCTa) (3.35) 
VPp = Cfep+Cfoap+Cfkp+Cicp+Cntap (3.36) 
 
Where: 
VPp = value of production (domestic output, at basic prices) of products p 
ADp = value of aggregate demand of products p, in accordance with (3.105) 
TMTp = trade and transport margins on domestically transacted products p with 
correction, in accordance with (3.51) 
NTPp= net taxes on domestically transacted products p, in accordance with (3.43) 
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IMp= value of imports of products p (see Section 3.2.3.) 
VPa,p= value of production (domestic output, at basic prices) of products p by activities 
a 
αa,p = share of the production of activities a in the value of production of products p 
VPa = value of production (domestic output, at basic prices) of activities a 
VP = value of production (domestic output, at basic prices) (total) 
Cfep = factor cost component – labour (employees): amount relating to the 
compensation of employees in the value of production of products p 
D1a = compensation of employees paid by activities a, in accordance with (3.5) 
VCTa = value of total costs of activity a, in accordance with (3.113) 
Cfoap = factor cost component – labour (employers and/or own-account workers): 
amount relating to the compensation of employers and/or own-account workers in 
the value of production of products p 
B3ga = gross mixed income of activities a, in accordance with (3.10)  
Cfkp = factor cost component – capital: amount relating to the compensation of capital 
in the value of production of products p 
B2ga = gross operating surplus of activities a, in accordance with (3.15)  
Cicp = intermediate consumption component: amount relating to intermediate 
consumption in the value of production of products p 
VICa = value of intermediate consumption of activities a, in accordance with (3.57)  
Cntap = net taxes on production component: amount relating to net taxes on production 
in the value of production of products p 
NTAAa =  net taxes on production paid by activities a (see Section 3.2.4.1.) 
 
3.2.3. External Trade 
This block represents the transactions in goods and services (purchases, barter, gifts or grants) 
from non-residents to residents, or imports (transaction P7 of the National Accounts – IMrw,p), 
and from residents to non-residents, or exports (transaction P6 of the National Accounts – 
EXp,rw) (ESA 95, paragraphs 3.128-3.14612). 
                                                 
12 The SNA 93 does not deal directly with these transactions, which are dealt with in all the other transactions 
with the rest of the world in its section XIV – The Rest of the World Account (external transactions account). 
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Although the National Accounts consider direct purchases abroad by residents (FCrw,dic)  as an 
import, in this model they will be considered as a current transfer from households to the rest 
of the world, considering that they will not be traded in the domestic market. 
Imports are valued at c.i.f. (cost-insurance-freight included) prices (at the border of the 
importing country), whereas exports are valued at f.o.b. (free on board) prices (at the border 
of the exporting country) (ESA 95, paragraph 3.138). Therefore, both levels of valuation can 
be considered equivalent to the basic price level. 
In this (preliminary) version of the model external trade will be considered to be exogenous, 
as assumed in section 3.1. 
 
3.2.4. Net Indirect Taxes or net taxes on production and imports 
Net indirect taxes or the net taxes on production and imports have two main components: net 
taxes on production and net taxes on products, which will be treated separately in the model. 
On the other hand, the amount of each component will represent a receipt not only of the 
Portuguese general government, through the domestic institutions’ current account (dicg), but 
also of the European Union institutions, through the rest of the world account (rw), which will 
also be treated separately in the model. 
 
3.2.4.1. Net Taxes on Production  
This part represents the (other) taxes on production (transaction D29 of the National 
Accounts) minus the (other) subsidies to production (transaction D39 of the National 
Accounts). The former consists of all the taxes that enterprises incur as a result of engaging in 
production, regardless of the quantity or value of the goods and services produced or sold 
(SNA 93, paragraph 7.70; ESA 95, paragraphs 4.22-4.24), while the latter consists of 
subsidies, except those subsidies to products which resident producer units may receive as a 
consequence of engaging in production (SNA 93, paragraph 7.79; ESA 95, paragraphs 4.36-
4.40).  
Therefore, the net taxes on production paid by each group of activities (NTAAa) will be 
considered as exogenous, its distribution among domestic (Portuguese general government - 
dicg) and foreign (European Union institutions - rw) receivers being carried out through fixed 
shares (ntagdic,a and  ntarwrw,a, respectively). 
 
NTAdic,a= ntagdic,a*NTAAa  (3.37) 
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NTArw,a= ntarwrw,a*NTAAa (3.38) 
NTAdic=  ΣaNTAdic,a (3.39) 
NTAa=  ΣdicNTAdic,a (3.40) 
NTArw=  ΣaNTArw,a (3.41) 
NTA =  ΣdicNTAdic+NTArw  (3.42) 
 
Where: 
NTAAa =  (total) net taxes on production paid by activities a  
NTAdic,a= net taxes on production paid by activities a and received by domestic 
institutions (Portuguese general government - dicg) 
ntagdic,a = share of net taxes on production paid by activities a and received by domestic 
institutions (Portuguese general government - dicg)  
NTArw,a = net taxes on production paid by activities a and received by the rest of the 
world (European Union institutions) 
ntarwrw,a = share of net taxes on production paid by activities a and received by the rest 
of the world (European Union institutions)  
NTAdic= net taxes on production received by domestic institutions (Portuguese general 
government - dicg), from all activities 
NTAa= (total) net taxes on production paid by activities a to (all) domestic institutions  
NTArw= net taxes on production received by the rest of the world (European Union 
institutions), from all activities 
NTA = net taxes on production (total) 
 
3.2.4.2. Net Taxes on Products  
This part represents the taxes on products (transaction D21 of the National Accounts) minus 
the subsidies on products (transaction D31 of the National Accounts). The former consists of 
taxes that are payable per unit of a good or service produced or transacted (SNA 93, 
paragraphs 7.62-7.69; ESA 95, paragraphs 4.16-4.21), while the latter consists of subsidies 
payable per unit of a good or service produced or imported (SNA 93, paragraphs 7.73-7.78; 
ESA 95, paragraphs 4.33-4.35).  
Therefore, the net taxes on products will be a function of those products that are produced 
domestically and not exported (at basic prices) and imported products (at c.i.f. prices) – i.e. 
domestically transacted products (at basic/c.i.f. prices) (DTp)– as well as a rate (tpp) that is 
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exogenously fixed. Like the net taxes on production, its distribution among domestic 
(Portuguese general government - dicg) and foreign (European Union institutions - rw) 
receivers will be carried out through fixed shares (ntpgdic,p and  ntprwrw,p, respectively)  
NTPp = tpp*DTp  (3.43) 
NTPdic,p= ntpgdic,p*NTPp (3.44) 
NTPrw,p= ntprwrw,p*NTPp (3.45) 
NTPdic=  ΣpNTPdic,p (3.46) 
NTPrw =  ΣpNTPrw,p  (3.47) 
NTP = Σdic NTPdic +NTPrw (3.48) 
 
Where:  
NTPp = net taxes on domestically transacted products p 
tpp = (net) tax rate on products p: amount of (net) taxes on products per unit of value of 
domestically transacted products p 
DTp = value of domestically transacted products p, at basic-c.i.f. prices, in accordance 
with (3.53) 
NTPdic,p= net taxes on domestically transacted products p received by domestic 
institutions (Portuguese general government - dicg) 
ntpgdic,p = share of net taxes on products p received by domestic institutions (Portuguese 
general government - dicg)  
NTPrw,p= net taxes on domestically transacted products p received by the rest of the 
world (European Union institutions) 
ntprwrw,p = share of net taxes on products p received by the rest of the world (European 
Union institutions) 
NTPdic= net taxes on (all) domestically transacted products received by domestic 
institutions (Portuguese general government - dicg) 
NTPrw =  net taxes on (all) domestically transacted products received by the rest of the 
world (European Union institutions) 
NTP = net taxes on domestically transacted products (total) 
 
3.2.5. Trade and transport margins 
Trade and transport margins are realised on goods purchased for resale. They are a part of the 
production of wholesale trade services, retail trade services and the repair services of motor 
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vehicles, motorcycles and personal and household goods. They are recorded as part of the 
trade in products and are therefore included under the various components of aggregate 
demand. They amount to zero, since they are negative in relation to the three above-
mentioned activities (because the corresponding value has already been recorded in the 
production sub-matrix), but are positive and have the same amount in relation to all the other 
ones (SNA 93, paragraphs 6.110-6.114, 15.40-15.44; ESA 95, paragraphs 3.60, 9.38-9.41).  
Being realised on goods purchased for resale, and therefore excluding services (p3-p6 – SAM 
accounts 11-14), trade and transport margins will be considered as a function of the value of 
domestically transacted goods (imported and domestically produced and not exported, at 
c.i.f./basic prices), based on an exogenously fixed rate (tm). 
On the other hand, being a part of the production of wholesale trade services, retail trade 
services and the repair services of motor vehicles, motorcycles and personal and household 
goods (p4 and SAM account 12), which is considered in the production sub-matrix, the trade 
and transport margins sub-matrix will have only one non-zero row (p4 and SAM account 12). 
This is the one relating to the products that result from the above-mentioned resale activity, 
which, with the addition of a value of correction (TMc), will amount to zero, since the 
positive entries for the columns relating to the resale of goods (p1-p2 and SAM accounts 9-
10) will be cancelled out by a negative entry introduced (in column p4 – SAM account 12) to 
avoid the double entry of the production of these activities, as referred to above.  
TMp,p = tmp,p*DTp (3.49) 
TMcp,p = tmcp,p*DTp (3.50) 
TMTp = ∑p (TMp,p + TMcp,p ) (column sum)  (3.51) 
 
Where:  
TMp,p = trade and transport margins (without correction) on domestically transacted 
products p 
tmp,p = rate of trade and transport margins on domestically transacted products p: 
amount of trade and transport margins per unit of value of domestically transacted 
products p 
TMcp,p = trade and transport margins on domestically transacted products p - correction 
tmcp,p = trade and transport margins coefficient of correction 
TMTp = trade and transport margins on domestically transacted products p with 
correction 
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DTp = value of domestically transacted products p, at basic-c.i.f. prices, in accordance 
with (3.53) 
 
3.2.6. Domestic Trade 
Domestic trade is represented by the value of domestically transacted products, either 
domestically produced or imported. It is represented by the sub-matrices of intermediate and 
final consumption, as well as gross capital formation – transactions are valued at market or 
purchasers’ prices, i.e. having added the trade and transport margins and the net taxes on 
products to the basic prices of domestically produced products or to the c.i.f. prices of 
imported products.  
As in the case of the basic price level of the value of production, the values of the sub-
matrices of this block will be decomposed into market price components – basic-c.i.f., trade 
margins and the taxes on products – through the proportions: basic-c.i.f. (Pbcif); trade and 
transport margins (Ptm); and net taxes on products (Pntp).  
DTmpp = VICp + FCp + GCFp  (3.52) 
DTp =  DTmpp - TMTp - NTPp (3.53) 
Ptmp = TMTp/ DTmpp (3.54) 
Pntpp = NTPp / DTmpp (3.55) 
Pbcifp = DTp / DTmpp (3.56) 
  
Where: 
DTmpp = value of domestically transacted products p, at market prices 
VICp = value of intermediate consumption (at market prices) of products p, in 
accordance with (3.59) 
FCp = value of final consumption (at market prices) of products p, in accordance with 
(3.68) 
GCFp = value of gross capital formation (at market prices) in products p, in accordance 
with (3.77) 
DTp = value of domestically transacted products p, at basic-c.i.f. prices 
TMTp = trade and transport margins on domestically transacted products p with 
correction, in accordance with (3.51) 
NTPp = net taxes on domestically transacted products p, in accordance with (3.43) 
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Ptm p = proportion of trade and transport margins in the value of domestically transacted 
products p (at market prices) 
Pntpp = proportion of net taxes on products in the value of domestically transacted 
products p (at market prices) 
Pbcifp = proportion of basic-c.i.f. component in the value of domestically transacted 
products p (at market prices) 
 
3.2.6.1. Intermediate consumption  
The intermediate consumption (transaction P2 of the National Accounts) matrix/block 
consists of the value of the goods and services consumed as inputs by a process of production, 
excluding those fixed assets whose consumption is recorded as consumption of fixed capital. 
The goods and services may be either transformed or used up by the production process (SNA 
93, paragraphs 6.147-6.178; ESA 95, paragraphs 3.69-3.73). 
It will be accepted that the total intermediate consumption value of each group of activities 
will be a proportion (γa) of their value of production, while the consumption of (domestically 
produced or imported) products that are used as inputs in its process of production will, in 
turn, be a constant proportion (icpp,a ) of that total. 
VICa = γa*VPa (3.57) 
VICp,a =  icpp,a*VICa    (3.58) 
VICp= ΣaVICp,a   (3.59) 
VIC = ΣpΣaVICp,a (3.60) 
Cvictmp = VICp* Ptmp (3.61) 
Cvicntpp13 = VICp* Pntpp (3.62) 
Cvicbcifp = VICp* Pbcifp (3.63) 
VICp=  Cvictmp+ Cvicntp+ Cvicbcifp (3.64) 
 
Where:  
VICa = value of intermediate consumption (at market prices) of activities a 
γa = proportion of intermediate consumption in the value of production of activities a 
VPa = value of production of activities a, in accordance with (3.29) 
                                                 
13 Since VAT (value added type tax, transaction D211 of the National Accounts) is recorded net, in the sense that 
it is recorded only by those purchasers who are not able to deduct it, i.e. by final (and not intermediate) users 
(ESA 95, paragraph 4.17), it is not included here. 
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VICp,a =  value of intermediate consumption (at market prices) of products p by 
activities a 
icpp,a = coefficient of the intermediate consumption of products p: proportion of 
intermediate consumption of products p per unit of intermediate consumption of 
activities a 
VICp = value of intermediate consumption (at market prices) of products p  
VIC = value of intermediate consumption (at market prices) (total) 
Cvictmp = trade and transport margins component of the value of intermediate 
consumption of products p 
Ptm p = proportion of trade and transport margins in the value of domestically transacted 
products p (at market prices), in accordance with (3.54) 
Cvicntpp = net taxes on products component of the value of intermediate consumption 
of products p  
Pntpp = proportion of net taxes on products in the value of domestically transacted 
products p (at market prices), in accordance with (3.55) 
Cvicbcifp = basic-c.i.f. component of the value of intermediate consumption of products 
p 
Pbcifp = proportion of basic-c.i.f. component in the value of domestically transacted 
products p (at market prices), in accordance with (3.56) 
 
3.2.6.2. Final Consumption 
Final consumption (transaction P3 of the National Accounts) consists of the expenditure 
incurred by resident institutional units on those goods or services that are used for the direct 
satisfaction of individual needs or wants or of the collective needs of members of the 
community. Such consumption takes place within the domestic territory or abroad. (SNA 93, 
paragraphs 9.45-9.71; ESA 95, paragraphs 3.75-3.80). 
Direct purchases abroad by residents (FCrw,dic) will be defined here, but will be included in the 
current transfers to the rest of the world (the current transfers block). 
Direct purchases by non-residents in the domestic market are included in exports (the external 
trade block). 
Domestic institutions will be considered to purchase products for final consumption in 
accordance with an exogenous average propensity to spend their disposable income (apcdic). 
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Consumption by products within the domestic territory or abroad will be determined by 
applying fixed proportions of expenditure to the total final consumption expenditure of 
institutions (fcsp,dic and fcsrwrw,dic, respectively). 
   FCdic = apcdic*DIdic  (3.65) 
FCp,dic = fcsp,dic*FCdic (3.66) 
FCrw,dic = fcsrwrw,dic*FCdic  (3.67) 
FCp = ΣdicFCp,dic (3.68) 
Cfctmp= FCp*Ptm p (3.69) 
Cfcntpp= FCp*Pntp p (3.70) 
Cfcbcifp= FCp*Pbcif p (3.71) 
FCp = Cfctmp+ Cfcntpp + Cfcbcifp (3.72) 
 
Where: 
 FCdic = value of final consumption (at market prices) of domestic institutions (dic) 
apcdic = average propensity to consume: amount of final consumption of domestic 
institutions (dic) per unit of (gross) disposable income 
DIdic = (gross) disposable income of domestic institutions (dic), in accordance with (4.4) 
FCp,dic = value of final consumption (at market prices) of products p by domestic 
institutions (dic) 
fcsp,dic = proportion of expenditure on final consumption of products p in the total value 
of the final consumption of domestic institutions (dic) 
FCrw,dic = direct purchases abroad by residents 
fcsrwrw,dic = proportion of expenditure on final consumption in the rest of the world in 
the total value of the final consumption of domestic institutions (dic) 
FCp = (total)  value of final consumption (at market prices) of products p 
Cfctmp = trade and transport margins component of the final consumption value of 
products p 
Ptm p = proportion of trade and transport margins in the value of domestically transacted 
products p (at market prices), in accordance with (3.54) 
Cfcntp = net taxes on products component of the final consumption value of products p 
Pntpp = proportion of net taxes on products in the value of domestically transacted 
products p (at market prices), in accordance with (3.55) 
Cfcbcifp = basic-c.i.f. component of the final consumption value of products p 
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Pbcifp = proportion of basic-c.i.f. component in the value of domestically transacted 
products p (at market prices), in accordance with (3.56) 
 
3.2.6.3. Gross Capital Formation 
The gross capital formation (transaction P5 of the National Accounts) matrix/block consists of 
gross fixed capital formation (transaction P51), changes in inventories (transaction P52), and 
acquisitions minus disposals of valuables (transaction P53) (SNA 93, paragraphs 10.32-
10.130; ESA 95, paragraphs 3.100-3.127).  
The gross fixed capital formation of domestic institutions (P51dik) will be considered as 
exogenous, following the approach of Taylor and Arnim: “this view follows Keynesian theory 
in which entrepreneurs decide about the investment projects according to long-term 
expectations and animal spirits rather than automatically channelling available savings flows 
into physical investment” (Taylor and Arnim, 2006: 32). Its distribution among each group of 
products will respect fixed shares (gfcfp,dik).  
The total changes in inventories of each group of products (P52p) will be defined from a fixed 
coefficient (chinvcp) of the aggregate supply (ASp) that, in turn, will be shared by domestic 
institutions in fixed proportions (chinvp,dik). 
The acquisitions less disposals of valuables of domestic institutions (P53dik) will be 
considered as a fixed coefficient (advcdik) of its gross saving (Sdik) that, in turn, will be shared 
by each group of products in fixed proportions (advp,dik). 
GCFp,dik = gfcfp,dik*P51dik + P52p*chinvp,dik  + advp,dik*P53dik (3.73) 
P52p  = chinvcp*ASp (3.74) 
P53dik = advcdik*Sdik (3.75) 
GCFdik = ΣpGCFpdik (3.76) 
GCFp = Σdik GCFpdik (3.77) 
Cgfctmp= GCFp* Ptm p (3.78) 
Cgfcntpp= GCFp* Pntp p (3.79) 
Cgfcbcifp= GCFp* Pbcif p (3.80) 
GCFp = Cgfctmp + Cgfcntpp + Cgfcbcifp (3.81) 
 
Where:    
GCFp,dik = value of gross capital formation (at market prices) in products p by domestic 
institutions (dik) 
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gfcfp,dik = share of the value of  gross fixed capital formation in products p by domestic 
institutions (dik) in the total value of gross fixed capital formation by these 
institutions 
P51dik = (total) value of gross fixed capital formation of domestic institutions (dik) 
P52p = (total) value of changes in inventories of products p 
chinvp,dik = share of the value of changes in inventories of products p by domestic 
institutions (dik) in the total value of changes in inventories of that group of products 
advp,dik = share of the value of acquisitions less disposals of valuables of products p by 
domestic institutions (dik) in the total value of acquisitions less disposals of 
valuables by these institutions 
P53dik = (total) value of acquisitions less disposals of valuables by domestic institutions 
(dik) 
chinvcp = coefficient of changes in inventories of products p: amount of changes in 
inventories of products p per unit of supply 
ASp = value of aggregate supply of products p, in accordance with (3.114)  
advcdik = coefficient of acquisitions less disposals of valuables by domestic institutions 
(dik): amount expended by domestic institutions (dik)  on acquisitions less disposals 
of valuables per unit of gross saving   
Sdik = gross saving of domestic institutions (dik), in accordance with (3.97) 
GCFdik = value of gross capital formation (at market prices) by domestic institutions 
(dik) 
GCFp = value of gross capital formation (at market prices) in products p  
Cgfctmp = trade and transport margins component of the value of gross capital 
formation in products p 
Ptm p = proportion of trade and transport margins in the value of domestically transacted 
products p (at market prices), in accordance with (3.54) 
Cgfcntpp = net taxes on products component of the value of gross capital formation in 
products p  
Pntpp = proportion of net taxes on products in the value of domestically transacted 
products p (at market prices), in accordance with (3.55) 
Cgfcbcifp = basic-c.i.f. component of the value of gross capital formation in products p  
Pbcifp = proportion of basic-c.i.f. component in the value of domestically transacted 
products p (at market prices), in accordance with (3.56) 
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3.2.7. Current Transfers 
This block includes: 
− Current taxes on income, wealth, etc. (transaction D5 of the National Accounts), which 
cover all compulsory, unrequited payments, in cash or in kind, levied periodically by 
general government and by the rest of the world on the income and wealth of institutional 
units, as well as some periodic taxes which are levied on neither income nor wealth (SNA 
93, paragraphs 8.43-8.54; ESA 95, paragraphs 4.77-4.82). 
− Social benefits and contributions (transaction D6 of the National Accounts). Social benefits 
are transfers to households, in cash (transaction D62) or in kind (transaction D63), 
intended to relieve them of the financial burden of a number of risks or needs, made either 
through collectively organised schemes or outside such schemes by government units and 
non-profit institutions serving households; they include payments from general 
government to producers which individually benefit households and which are made in the 
context of social risks or needs. Social contributions (transaction D61) include (employers’ 
and employees’) actual social contributions transferred to general government (SNA 93, 
paragraphs 8.67-8.83 and 8.99-8.106; ESA 95, paragraphs 4.83-4.108). Because the 
amount of social transfers in kind represents a final consumption expenditure of the 
government and the non-profit institutions serving households, it is not considered here, 
since it is included in the final consumption block. 
− Other current transfers (transaction D7 of the National Accounts), which consist of net 
non-life insurance premiums, non-life insurance claims, current transfers within general 
government, current international co-operation and miscellaneous current transfers (SNA 
93, paragraphs 8.84-8.98; ESA 95, paragraphs 4.109-4.140). 
− Adjustment made for the change in the net equity of households in pension fund reserves 
(transaction D8 of the National Accounts), which represents the adjustment needed in 
order to cause to appear in the saving of households the change in the actuarial reserves on 
which households have a definite claim and which are fed by premiums and contributions 
recorded in the secondary distribution of income account as social contributions (SNA 93, 
paragraphs 9.14-9.20; ESA 95, paragraphs 4.141-4.144). 
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The current taxes on income, wealth, etc. paid by domestic institutions (D5dic) will be defined 
from the application of an exogenous tax (tidic) on their aggregate income (AIdic), with the 
payments being allocated to the due receivers through fixed shares (d5sdic,dic). 
The social contributions paid by domestic institutions (D61dic) will be defined through the 
application of an exogenous rate (scdic) to the income generated by these, both within and 
outside the economy (GNIdic), with the payments (once again) being allocated to the due 
receivers through fixed shares (d61sdic,dic). 
The social benefits other than social transfers in kind (D62Pdic) as well as the other current 
transfers (D7Pdic) paid by domestic institutions will be defined exogenously and their 
distribution among domestic and foreign receivers will be defined through fixed shares 
(d62sdic,dic and d62rwsrw,dic in the case of  the social benefits other than social transfers in kind; 
d7dic,dic and d7rwsrw,dic in the case of the other current transfers). The same benefits and 
transfers received from the rest of the world (D62RWdic,rw and D7RWdic,rw) will also be defined 
exogenously. 
The adjustment made for the change in the net equity of households in pension fund reserves 
paid by households to financial corporations (D8dic,dic) will also be defined exogenously. 
As already mentioned and specified above, in the section on final consumption, direct 
purchases abroad by residents (FCrw,dic) will be added to the current transfers from households 
to the rest of the world. 
CTdic,dic= d5sdic,dic*D5dic + d61sdic,dic*D61dic + d62sdic,dic*D62Pdic + 
+  d7dic,dic*D7Pdic + D8dic,dic (3.82) 
D5dic = tidic*AIdic (3.83) 
D61dic = scdic*GNIdic (3.84) 
CTrw,dic = d62rwsrw,dic*D62Pdic + d7rwsrw,dic*D7Pdic  (3.85) 
CTdic,rw = D62RWdic,rw+ D7RWdic,rw (3.86) 
CTRdic = Σdic CTdic,dic (row sum)  (3.87) 
CTPdic= Σdic CTdic,dic (column sum)  (3.88) 
 
Where: 
CTdic,dic = current transfers within domestic institutions (dic)  
d5sdic,dic = share of current tax on income, wealth, etc. paid by domestic institutions 
(dic) to domestic institutions (Portuguese general government - dicg), in the total of 
current tax on income, wealth, etc. paid by the former 
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D5dic = (total) current taxes on income, wealth, etc. paid by domestic institutions (dic) 
d61sdic,dic = share of social contributions paid by domestic institutions (dic) to domestic 
institutions (dic), in the total of social contributions paid by the former 
D61dic = (total) social contributions paid by domestic institutions (dic) 
d62sdic,dic = share of social benefits other than social transfers in kind paid by domestic 
institutions (dic) to domestic institutions (dic), in the total of social benefits other 
than social transfers in kind paid by the former 
D62Pdic = (total) social benefits other than social transfers in kind paid by domestic 
institutions (dic) 
d7dic,dic = share of other current transfers paid by domestic institutions (dic) to domestic 
institutions (dic), in the total of other current transfers paid by the former 
D7Pdic = other current transfers paid by domestic institutions (dic) 
D8dic,dic = adjustment made for the change in the net equity of households in pension 
fund reserves paid by domestic institutions (households - dich) to domestic 
institutions (financial corporations - dicfc) 
tidic = direct tax rate paid by domestic institutions (dic): current taxes on income, wealth, 
etc. paid by domestic institutions (dic), per unit of received aggregate income 
AIdic = aggregate income received by domestic institutions (dic), in accordance with 
(3.106) 
scdic = social contribution rate paid by domestic institutions (households - dich): social 
contributions paid by domestic institutions (households - dich), per unit of received 
gross national income 
GNIdic = (total) national income (at factor cost) of domestic institutions (dic), in 
accordance with (3.24) 
CTrw,dic = current transfers to the rest of the world from domestic institutions (dic)  
d62rwsrw,dic = share of social benefits other than social transfers in kind paid by 
domestic institutions (dic) to the rest of the world, in the total of social benefits other 
than social transfers in kind paid by the former 
d7rwsrw,dic = share of other current transfers paid by domestic institutions (dic) to the 
rest of the world, in the total of other current transfers paid by the former 
CTdic,rw = current transfers to domestic institutions (dic) from the rest of the world 
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D62RWdic,rw = social benefits other than social transfers in kind received by domestic 
institutions (dic) from the rest of the world  
D7RWdic,rw = other current transfers received by domestic institutions (dic) from the rest 
of the world 
CTRdic = (total) current transfers received by domestic institutions (dic) from (all) 
domestic institutions  
CTPdic = (total) current transfers paid by domestic institutions (dic) to (all) domestic 
institutions  
 
3.2.8. Capital Transfers 
Capital transfers14 (transaction D9 of the National Accounts) cover capital taxes (transaction 
D91), investment grants (transaction D92) and other capital transfers (transaction D99) (SNA 
93, paragraphs 10.131-10.141; ESA 95, paragraphs 4.146-4.167). Acquisitions less disposals 
of non-financial non-produced assets (transaction K2 of the National Accounts) – non-
financial non-produced assets consist of land and other tangible non-produced assets that may 
be used in the production of goods and services, as well as intangible non-produced assets 
(SNA 93, paragraphs 10.120-10.130; ESA 95, paragraphs 6.06-6.13) – are also covered. 
The capital taxes paid by domestic institutions (D91Pdik) –  more precisely by the households 
– will be defined through the application of an exogenous tax (tkdik) on the other capital 
transfers received by these (D99Rdik), with the corresponding payments being allocated to 
their due receivers through fixed shares (d91dik,dik). 
Investment grants will be received by domestic institutions (D92Rdik) in accordance with the 
application of an exogenous rate of coverage (cgfcfdik) to the corresponding amount of gross 
fixed capital formation (P51dik) and their distribution among domestic and foreign payers will 
be defined through fixed shares (d92dik,dik and d92rwdik,rw). The same item paid by domestic 
institutions – more precisely by the government – to the rest of the world (D92Prw,dik) will be 
defined exogenously. 
The other capital transfers received by domestic institutions (D99Rdik) will be defined 
exogenously and the distribution of these among domestic and foreign payers will be defined 
                                                 
14 Capital transfers are different from current transfers because they involve the acquisition or disposal of an 
asset, or assets, by at least one of the parties to the transaction. Whether made in cash or in kind, such transfers 
should result in a commensurate change in the financial, or non-financial, assets shown in the balance sheets of 
one or both parties to the transaction (ESA 95, paragraphs 4.145). 
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through fixed shares (d99dik,dik and d99rwdik,rw). The same transfers paid to the rest of the 
world (D99Prw,dik) will also be defined exogenously, as will the acquisitions less disposals of 
non-financial non-produced assets (K2rw,dik). 
KTdik,dik = d91dik,dik*D91Pdik +D92Rdik*d92dik,dik  + D99Rdik*d99dik,dik (3.89) 
D91Pdik = tkdik*D99Rdik (3.90) 
D92Rdik =  cgfcfdik*P51dik (3.91) 
KTrw,dik = D92Prw,dik+ D99Prw,dik + K2rw,dik (3.92) 
KTdik,rw =  D92Rdik*d92rwdik,rw  + D99Rdik*d99rwdik,rw (3.93) 
KTRdik = Σdik KTdik,dik (row sum) (3.94) 
KTPdik = Σdik KTdik,dik (column sum) (3.95) 
 
Where: 
KTdik,dik = capital transfers within domestic institutions (dik) 
d91dik,dik = share of capital taxes paid by domestic institutions (households - dikh) to 
domestic institutions (Portuguese general government - dikg), in the total of  capital 
taxes paid by the former 
D91Pdik = capital taxes paid by domestic institutions (households - dikh) 
D92Rdik = investment grants received by domestic institutions (dik)  
d92dik,dik = share of investment grants paid by domestic institutions (Portuguese general 
government - dikg) to domestic institutions (dik) in the total of  investment grants 
received by the latter  
D99Rdik = other capital transfers received by domestic institutions (dik)  
d99dik,dik = share of other capital transfers paid by domestic institutions (dik) to domestic 
institutions (dik) in the total of  other capital transfers received by the latter  
tkdik = rate of capital tax levied on other capital transfers received by domestic 
institutions (dik) 
cgfcfdik  = rate of coverage of gross fixed capital formation of domestic institutions (dik) 
by investment grants received by these institutions 
P51dik = (total) value of gross fixed capital formation of domestic institutions (dik) (see 
Section 3.2.6.3.) 
KTrw,dik= capital transfers to the rest of the world from domestic institutions (dik) 
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D92Prw,dik = investment grants paid by domestic institutions (Portuguese general 
government - dikg) to the rest of the world  
D99Prw,dik = other capital transfers paid by domestic institutions (dik) to the rest of the 
world 
K2rw,dik = acquisitions less disposals of non-financial non-produced assets paid by 
domestic institutions (dik) to the rest of the world 
KTdik,rw = capital transfers to domestic institutions (dik) from the rest of the world  
d92rwdik,rw = share of investment grants paid by the rest of the world to domestic 
institutions (dik) in the total of  investment grants received by the latter   
d99rwdik,rw = share of other capital transfers paid by the rest of the world to domestic 
institutions (dik) in the total of  other capital transfers received by the latter  
KTRdik = (total) capital transfers received by domestic institutions (dik) from (all) 
domestic institutions  
KTPdik = (total) capital transfers paid by domestic institutions (dik) to (all) domestic 
institutions  
 
3.2.9. Gross Saving 
Gross saving measures the portion of aggregate income that is not used for final consumption 
expenditure and current transfers to Portuguese institutions or to the rest of the world (saving: 
SNA 93, paragraphs 9.17-9.20; ESA 95, paragraph 8.96). 
Savings will therefore be the part of the disposable income that is not consumed and represent 
the current budget balance of domestic institutions. 
Sdic = (1-apcdic) * DIdic  (3.96) 
Sdik,dic = sidik,dic*Sdic (3.97) 
Sdik = ΣdikSdik,dic (3.97)    
 
Where: 
Sdic or Sdik,dic or Sdik = gross saving of domestic institutions (dic or dik) 
apcdic = average propensity to consume of domestic institutions (dic): amount of final 
consumption per unit of (gross) disposable income  
DIdic = (gross) disposable income of domestic institutions (dic), in accordance with (4.4) 
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sidik,dic = saving identity special15  
 
3.2.10. Financial Transactions 
Financial transactions (F1-7 of the National Accounts) are transactions in financial assets and 
liabilities between institutional units (FTdif,dif), and between these and the rest of the world 
(FTRWdif,rw and FTrw,dif). They are classified as monetary gold and special drawing rights; 
currency and deposits; securities other than shares; loans; shares and other equity; insurance 
technical reserves; and other accounts receivable/payable. 
The outlays (expenditures) side of the (financial) account records changes in the assets, i.e. 
acquisitions less disposals of financial assets. The incomes (receipts) side of the same account 
records changes in liabilities and net worth, i.e. the incurrence of liabilities minus their 
repayment. The balancing item of the financial account, i.e. the net acquisition of financial 
assets minus the net incurrence of liabilities, is net lending (+)/net borrowing (-) (SNA 93, 
paragraphs 11.1-11.111; ESA 95, paragraphs 5.01-5.151) – this will be the only endogenous 
part of this block in this version of the model.  
FTRWdif,rw = FTrw,dif + NLBdif (3.98)    
 
Where:  
FTRWdif,rw = financial transactions received by domestic institutions (dif) from the rest 
of the world  
FTrw,dif = financial transactions from domestic institutions (dif) to the rest of the world 
NLBdif = net lending/borrowing of the economy, in accordance with (3.100)  
 
3.3. Closure - Net lending/borrowing 
The net lending (+) or borrowing (-) of the total economy is the sum of the net lending or 
borrowing of the institutional sectors. It represents the net resources that the total economy 
makes available to the rest of the world (if it is positive) or receives from the rest of the world 
(if it is negative). The net lending (+) or borrowing (-) of the total economy is equal (but with 
an opposite mathematical sign) to the net borrowing (-) or lending (+) of the rest of the world 
(ESA 95, paragraph 8.98).  
                                                 
15 In order to make the saving matrix diagonal. 
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Here, those amounts that fall short of (+) or exceed (-) the investment funds used to cover 
aggregate investment are registered in the capital and financial accounts, since they are 
financial transactions from (in the case of net borrowing) or to (in the case of net lending) the 
rest of the world – this is why the mathematical signs defined in the first paragraph of this 
item (ESA 95, paragraph 8.98) were exchanged. 
The net borrowing/lending represents the total budget balance of domestic institutions – a 
deficit in the case of net borrowing and a surplus in the case of net lending. 
NLBdik,dif = AINVdik – (Sdik +KTRdik+KTdik,rw) (3.99)    
NLBdif = Σdik NLBdik,dif (3.100)    
 
Where: 
NLBdik,dif = net lending/borrowing of domestic institutions (dik) 
AINVdik = aggregate investment of domestic institutions (dik), in accordance with 
(3.116) 
Sdik = gross saving of domestic institutions (dik), in accordance with (3.97) 
KTRdik = (total) capital transfers received by domestic institutions (dik) from (all) 
domestic institutions, in accordance with (3.94)  
KTdik,rw = capital transfers to domestic institutions (dik) from the rest of the world, in 
accordance with (3.93)  
NLBdif =  net lending/borrowing of the economy 
 
3.4. Clearing 
 
3.4.1. Row totals 
Aggregate factors income (received):  
AFIRfle = GAVfle+ CFRfle,rw (3.101) 
AFIRfoal = GAVfoal  (3.102) 
AFIRfoak = GAVfoak+ CFRfloak,rw (3.103) 
Where: 
AFIRfle = aggregate factors income of employees (received) 
GAVfle = gross added value (at factor cost) generated by employees (total), in 
accordance with (3.6) 
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CFRfle,rw = compensation of employees received from the rest of the world (see 
Section 3.2.1.2.) 
AFIRfoal = GAVfoal= aggregate factors income of employers and/or own-account 
workers (received) = gross added value (at factor cost) generated by employers 
and/or own-account workers (total), in accordance with (3.11) 
AFIRfoak = aggregate factors income of capital (received) 
GAVfoak = gross added value (at factor cost) generated by capital (total), in 
accordance with (3.16) 
CFRfoak,rw = property income received from the rest of the world (see Section 3.2.1.2.) 
 
Production value: VPTa = Σp VPa,p (3.104) 
Where: 
VPTa = total production value (at basic prices) of activities a  
VPa,p= value of production (domestic output, at basic prices) of products p by 
activities a, in accordance with (3.28) 
 
Aggregate demand:  
ADp = VICp+ FCp+ GCFp+ EXp,rw  (3.105) 
Where: 
ADp = value of aggregate demand (at market prices) of products p 
VICp = value of intermediate consumption (at market prices) of products p, in 
accordance with (3.59)  
FCp = value of final consumption (at market prices) of products p, in accordance 
with (3.68)  
GCFp = value of gross capital formation (at market prices) in products p, in 
accordance with (3.77)  
EXp,rw = value of exports (at f.o.b. prices) of products p (see Section 3.2.3.) 
 
Aggregate income:  
AIdic = GNIdic+ NTAdic+ NTPdic+ CTRdic+ CTdic,rw   (3.106) 
Where: 
AIdic = aggregate income of domestic institutions (dic) (received) 
GNIdic = national income (at factor cost) of domestic institutions (dic), in accordance 
with (3.24) 
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NTAdic = (total) net taxes on production received by domestic institutions 
(Portuguese general government - dicg), in accordance with (3.39) 
NTPdic = net taxes on (all) domestically transacted products received by domestic 
institutions (Portuguese general government - dicg), in accordance with (3.46) 
CTRdic = current transfers received by domestic institutions (dic) from (all) domestic 
institutions, in accordance with (3.87) 
CTdic,rw = current transfers to domestic institutions (dic) from the rest of the world, in 
accordance with (3.86) 
  
Investment funds:  
INVFdik = Sdik+ KTRdik+ NLBdik,dif+ KTdik,rw (3.107) 
Where: 
INVFdik = investment funds of domestic institutions (dik) 
Sdik = gross saving of domestic institutions (dik), in accordance with (3.97) 
KTRdik = capital transfers received by domestic institutions (dik) from (all) domestic 
institutions, in accordance with (3.94) 
NLBdik,dif = net lending/borrowing of domestic institutions (dik), in accordance with 
(3.99) 
KTdik,rw = capital transfers to domestic institutions (dik) from the rest of the world, in 
accordance with (3.93) 
 
Total financial transactions:  
TFTRdif = FTdif,dif + FTRWdif,rw  (3.108) 
Where: 
TFTRdif = total financial transactions of domestic institutions (dif) (received) 
FTdif,dif = financial transactions within domestic institutions (dif) (see Section 3.2.10.) 
FTRWdif,rw = financial transactions received by domestic institutions (dif) from the 
rest of the world, in accordance with (3.98) 
 
Value of transactions to the rest of the world:  
TVRWPrw = ΣfleCFSrw,fle+ CFSrw,foak+  ΣaNTArw,a+ Σp(NTPrw,p+ IMrw,p) +  
+Σdic (CTrw,dic+ FCrw,dic) + ΣdikKTrw,dik+ FTrw,dif (3.109) 
Where: 
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TVRWPrw = value of transactions (from domestic institutions) to the rest of the 
world 
CFSrw,fle = compensation of employees sent to the rest of the world, in accordance 
with (3.26) 
CFSrw,foak = property income sent to the rest of the world (see Section 3.2.1.4.) 
NTArw,a = net taxes on production paid by activities a to the rest of the world 
(European Union institutions), in accordance with (3.38) 
NTPrw,p = net taxes on domestically transacted products p received by the rest of the 
world (European Union institutions), in accordance with (3.45) 
IMrw,p = value of imports of products p (see Section 3.2.3.) 
CTrw,dic = current transfers to the rest of the world from domestic institutions (dic), in 
accordance with (3.85) 
FCrw,dic = direct purchases abroad by residents, in accordance with (3.67) 
KTrw,dik = capital transfers to the rest of the world from domestic institutions (dik), in 
accordance with (3.92) 
FTrw,dif = financial transactions from domestic institutions (dif) to the rest of the 
world (see Section 3.2.10.) 
 
3.4.2. Column totals 
Aggregate factors income (paid): 
 AFIPfle = GNIfle+ CFSrw,fle (3.110) 
AFIPfoal = GNIfoal (3.111) 
AFIPfoak = GNIfoak+ CFSrw,foak (3.112) 
Where: 
AFIPfle = aggregate factors income of employees (paid) 
GNIfle = gross national income (at factor cost) generated by employees, in 
accordance with (3.18) 
CFSrw,fle = compensation of employees sent to the rest of the world, in accordance 
with (3.26) 
AFIPfoal = GNIfoal= aggregate factors income of employers and/or own-account 
workers (paid) = gross national income (at factor cost) generated by employers 
and/or own-account workers, in accordance with (3.20) 
AFIPfoak = aggregate factors income of capital (paid) 
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CFSrw,foak = property income sent to the rest of the world (see Section 3.2.1.4.) 
 
Total Costs:  
VCTa = GAVa+ VICa+ NTAa+ NTArw,a  (3.113) 
Where: 
VCTa = value of total costs (at basic prices) of activities a  
GAVa = gross added value (at factor cost) of activities a, in accordance with (3.1)  
VICa = value of intermediate consumption (at market prices) of activities a, in 
accordance with (3.57) 
NTAa = net taxes on production paid by activities a to (all) domestic institutions 
(Portuguese general government - dicg), in accordance with (3.40) 
NTArw,a = net taxes on production paid by activities a and received by the rest of the 
world (European Union institutions), in accordance with (3.38) 
 
Aggregate supply: 
ASp =  VPp+ TMTp+ NTPp+ IMrw,p (3.114) 
Where: 
ASp = value of aggregate supply (at market prices) of products p 
VPp = value of production (domestic output, at basic prices) of products p, in 
accordance with (3.27) 
TMTp = trade and transport margins on domestically transacted products p with 
correction, in accordance with (3.51) 
NTPp = net taxes on domestically transacted products p, in accordance with (3.43) 
IMrw,p = value of imports (at c.i.f. prices) of products p (see Section 3.2.3.) 
 
Aggregate income:  
AIPdic = FCdic+ CTPdic+ Sdic+ (CTrw,dic+ FCrw,dic)  (3.115) 
Where: 
AIPdic = aggregate income of domestic institutions (dic) (paid) 
FCdic = value of final consumption (at market prices) of domestic institutions (dic), in 
accordance with (3.65) 
CTPdic = (total) current transfers paid by domestic institutions (dic) to (all) domestic 
institutions, in accordance with (3.88) 
Sdic = gross saving of domestic institutions (dic), in accordance with (3.96) 
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CTrw,dic = current transfers to the rest of the world from domestic institutions (dic), in 
accordance with (3.85) 
FCrw,dic = direct purchases abroad by residents, in accordance with (3.67) 
 
Aggregate investment:  
AINVdik = GCFdik+ KTPdik+ KTrw,dik (3.116) 
Where: 
AINVdik = aggregate investment of domestic institutions (dik) 
GCFdik = value of gross capital formation (at market prices) by domestic institutions 
(dik), in accordance with (3.76) 
KTPdik = (total) capital transfers paid by domestic institutions (dik) to (all) domestic 
institutions, in accordance with (3.95) 
KTrw,dik = capital transfers to the rest of the world from domestic institutions (dik), in 
accordance with (3.92) 
 
Total financial transactions:  
TFTPdif = NLBdif + FTdif,dif + FTrw,dif (3.117) 
Where: 
TFTPdif = total financial transactions of domestic institutions (dif) (paid) 
NLBdif =  net lending/borrowing of the economy, in accordance with (3.100) 
FTdif,dif = financial transactions within domestic institutions (dif) (see Section 3.2.10.) 
FTrw,dif = financial transactions from domestic institutions (dif) to the rest of the 
world (see Section 3.2.10.) 
 
Value of transactions from the rest of the world:  
TVRWRrw = Σfle CFRfle,rw + CFRfoak,rw + Σp EXp,rw+  ΣdicCTdic,rw+ 
+ Σdik KTdik,rw+ FTRWdif,rw (3.118) 
Where: 
TVRWRrw = value of transactions from the rest of the world (to domestic 
institutions) 
CFRfle,rw = compensation of employees received from the rest of the world (see 
Section 3.2.1.2.) 
CFRfoak,rw= property income  received from the rest of the world (see Section 
3.2.1.2.) 
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EXp,rw = value of exports of products p (see Section 3.2.3.)  
CTdic,rw = current transfers to domestic institutions (dic) from the rest of the world , 
in accordance with (3.86) 
KTdik,rw = capital transfers to domestic institutions (dik) from the rest of the world, in 
accordance with (3.93) 
FTRWdif,rw = financial transactions received by domestic institutions (dif) from the 
rest of the world, in accordance with (3.98) 
 
3.4.3. Row totals = column totals 
AFIR fle = AFIPfle (3.119) 
AFIR foal = AFIPfoal (3.120) 
AFIR foak = AFIPfoak (3.121) 
VPTa = VCTa    (3.122) 
ADp = ASp (3.123) 
AIdic = AIPdic (3.124) 
INVFdik = AINVdik (3.125) 
TFTRdif  = TFTPdif (3.126) 
TVRWPrw = TVRWRrw (3.127) 
Where: 
AFIRfle = aggregate factors income of employees (received), in accordance with (3.101) 
AFIPfle = aggregate factors income of employees (paid), in accordance with (3.110) 
AFIRfoal = aggregate factors income of employers and/or own-account workers 
(received), in accordance with (3.102) 
AFIPfoal = aggregate factors income of employers and/or own-account workers (paid), in 
accordance with (3.111) 
AFIRfoak = aggregate factors income of capital (received), in accordance with (3.103) 
AFIPfoak = aggregate factors income of capital (paid), in accordance with (3.112) 
VPTa = total production value (at basic prices) of activities a, in accordance with 
(3.104) 
VCTa = value of total costs (at basic prices) of activities a, in accordance with (3.113) 
ADp = value of aggregate demand (at market prices) of products p, in accordance with 
(3.105) 
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ASp = value of aggregate supply (at market prices) of products p, in accordance with 
(3.114) 
AIdic = aggregate income of domestic institutions (dic) (received), in accordance with 
(3.106) 
AIPdic = aggregate income of domestic institutions (dic) (paid), in accordance with 
(3.115) 
INVFdik = investment funds of domestic institutions (dik), in accordance with (3.107) 
AINVdik = aggregate investment of domestic institutions (dik), in accordance with 
(3.116) 
TFTRdif = total financial transactions of domestic institutions (dif) (received), in 
accordance with (3.108) 
TFTPdif = total financial transactions of domestic institutions (dif) (paid), in accordance 
with (3.117) 
TVRWPrw = value of transactions (from domestic institutions) to the rest of the world, 
in accordance with (3.109) 
TVRWRrw = value of transactions from the rest of the world (to domestic institutions), 
in accordance with (3.118) 
 
4. Macroeconomic aggregates and balances 
From the two versions of the SAM already defined, it is possible to deduce macroeconomic 
aggregates, such as the ones described below. 
Gross domestic product, at market prices:  
GDP = Σa GAVa + NTP + NTA (4.1) 
Where: 
GDP = gross domestic product, at market prices 
GAVa = gross added value (at factor cost) of activities a, in accordance with (3.1) 
NTP = net taxes on domestically transacted products (total), in accordance with (3.48)  
NTA = net taxes on production (total), in accordance with (3.42). 
GDP = 80,827 million euros, from the numerical version. 
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Gross national income, at market prices:  
GNIMP = GNI + Σdic NTPdic  + Σdic NTAdic (4.2) 
Where: 
GNIMP = gross national income, at market prices 
GNI = gross national income (at factor cost) - total, in accordance with (3.25) 
NTPdic = net taxes on (all) domestically transacted products received by domestic 
institutions (Portuguese general government - dicg), in accordance with (3.46) 
NTAdic = net taxes on production received by domestic institutions (Portuguese 
general government - dicg), from all activities, in accordance with (3.39) 
GNIMP = 80,479 million euros, from the numerical version. 
 
Gross disposable income:  
DI = Σdic DIdic (4.3) 
DIdic = GNIdic+ NTAdic+ NTPdic + CTRdic + CTdic,rw – CTPdic– CTrw,dic  (4.4) 
Where: 
DI = (gross) disposable income – total  
DIdic = (gross) disposable income of domestic institutions (dic) 
GNIdic = (total) national income (at factor cost) of domestic institutions (dic), in 
accordance with (3.24) 
NTAdic = net taxes on production received by domestic institutions (Portuguese 
general government - dicg), from all activities, in accordance with (3.39) 
NTPdic = net taxes on (all) domestically transacted products received by domestic 
institutions (Portuguese general government - dicg), in accordance with (3.46) 
CTRdic = (total) current transfers received by domestic institutions (dic) from (all) 
domestic institutions, in accordance with (3.87) 
CTdic,rw  = current transfers to domestic institutions (dic) from the rest of the world, in 
accordance with (3.86)  
CTPdic = (total) current transfers paid by domestic institutions (dic) to (all) domestic 
institutions, in accordance with (3.88) 
CTrw,dic = current transfers to the rest of the world from domestic institutions (dic), in 
accordance with (3.85)  
DI = 83,517 million euros, from the numerical version. 
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Gross saving:  
S = Σdic Sdic (4.5) 
Where: 
Sdic = gross saving of domestic institutions (dic), in accordance with (3.96) 
S = 17,291 million euros, from the numerical version. 
 
Net lending/borrowing (of the economy):  NLBdif 
From the numerical version, the Portuguese economy had a net borrowing of 40 million 
euros (0.05% of GDP). 
 
In turn, from the rest of the world SAM account, one can also calculate the main items of the 
balance of payments, as follows: 
Balance of Payments - Current Account – Goods and Services:  
GSB = Σp EXp,rw – (Σp IMrw,p + Σdic FCrw,dic)  (4.6) 
Where: 
GSB = goods and services balance 
EXp,rw = value of exports of products p (see Section 3.2.3.)  
IMrw,p = value of imports of products p (see Section 3.2.3.) 
FCrw,dic = direct purchases abroad by residents, in accordance with (3.67). 
 
Balance of Payments - Current Account – Income:  
IB = (ΣfleCFRfle,rw + ΣfoakCFRfoak,rw)- (ΣfleCFSrw,fle + ΣfoakCFSrw,foak)  (4.7) 
Where: 
IB = income balance 
CFRfle,rw = compensation of employees received from the rest of the world (see 
Section 3.2.1.2.) 
CFRfoak,rw = property income  received from the rest of the world (see Section 3.2.1.2.) 
CFSrw,fle = compensation of employees sent to the rest of the world, in accordance with 
(3.26) 
CFSrw,foak = property income sent to the rest of the world (see Section 3.2.1.4.) 
 
Balance of Payments - Current Account – current transfers:  
CTB =  ΣdicCTdic,rw – (ΣdicCTrw,dic + NTArw + NTPrw)  (4.8) 
Where: 
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CTB = current transfers balance  
CTdic,rw = current transfers to domestic institutions (dic) from the rest of the world, in 
accordance with (3.86) 
CTrw,dic = current transfers to the rest of the world from domestic institutions (dic), in 
accordance with (3.85)  
NTArw = net taxes on production received by the rest of the world (European Union 
institutions), from all activities, in accordance with (3.41) 
NTPrw = net taxes on (all) domestically transacted products received by the rest of the 
world (European Union institutions), in accordance with (3.47). 
 
Balance of Payments - Current Account – Total:  
CB = GSB + IB + CTB (4.9) 
Where: 
CB = current balance 
GSB = goods and services balance, in accordance with (4.6) 
IB = income balance, in accordance with (4.7) 
CTB = current transfers balance, in accordance with (4.8). 
 
Balance of Payments – Capital Account:  
KB = ΣdikKTdik,rw – ΣdikKTrw,dik (4.10) 
Where: 
KB = capital balance 
KTdik,rw = capital transfers to domestic institutions (dik) from the rest of the world, in 
accordance with (3.93)  
KTrw,dik =  capital transfers to the rest of the world from domestic institutions (dik), in 
accordance with (3.92). 
 
Balance of Payments - Financial Account (+ Errors and Omissions):  
FB = FTRWdif,rw – FTrw,dif (4.11) 
Where: 
FB = financial balance 
FTRWdif,rw = financial transactions received by domestic institutions (dif) from the rest 
of the world, in accordance with (3.98) 
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FTrw,dif = financial transactions from domestic institutions (dif) to the rest of the world 
(see Section 3.2.10). 
 
The following table was constructed from the numerical version of the SAM: 
Table 18. The Balance of Payments in the Portuguese SAM for 1995 (in millions of euros) 
 Resources (row) Uses (column) Balance 
1. Current Account  31 636  33 967 - 2331
 - Goods & Services Exports 24 433
Imports (28127) + 
direct purchases abroad 
by residents (1327) 
29 454 - 5 021
 - Income Compensation of 
factors from the RW 
3 243 Compensation of 
factors to the RW 
3 426 - 183
 - Current Transfers Current transfers 
from the RW 
3 960
Current transfers to the 
RW (922) + net taxes 
on production to the 
RW (-87)+ net taxes on 
production to the RW 
(252) 
 1 087 2 873
2. Capital Account Capital transfers 
from the RW 
2 320 Capital transfers to the 
RW 
29  2 291
3 = 1 + 2  (Balance 
= Net borrowing)  
 
33 956  33 996 - 40
4. Financial Account Financial transfers from the RW 9 257
Financial transfers to 
the RW 9 217 40
5 = 3 + 4 = Total  43 213  43 213 0
Source: Tables 1, 2 or 15 (rest of the world row/column totals)  
These are approximate values, since the Portuguese balance of payments is calculated from 
the National Accounts and other sources of information, being published by the Portuguese 
Central Bank (Banco de Portugal) and not by the Portuguese Institute of Statistics (Instituto 
Nacional de Estatística), with the two values being relatively different.  
In accordance with Chapter 2 (Section 2.2), these values can also be disaggregated into the 
European Union (member states and institutions) and non-member countries and international 
organisations – as Santos (2003) does for 1997.  
On the other hand, the main items in the budget of all institutions, namely of the government, 
can be calculated from the respective accounts. Thus: the total budget balance is the 
respective net lending/borrowing – NLBdik,dif.; the current budget balance is the respective 
gross saving – Sdik; and the capital budget balance is the difference between the first and the 
second. 
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From the numerical version, Table 19 was constructed for the government and households – 
the same procedure could also be carried out for the other institutions. 
From that table, as well as from Table 15 – cells: (28,33) – (32,33), it can be seen that the net 
borrowing of the government is almost completely covered by the net lending of households, 
although all the other institutions have a relatively small amount of net lending. In other 
words, the government is the institution that has a total budget balance with a deficit, which is 
almost completely covered by the other institutions, with households being in a highly 
significant position, which is, however, not sufficient to avoid a net borrowing for the 
economy of 40 million euros (0.05% of GDP). In terms of the current balance, or gross saving 
(see also Table 15 – cells: (28,20) – (32,27)), the government is again the institution that has a 
deficit, although, within households, the group labelled as “others” (those whose main source 
of income is not wages and salaries, mixed income including property income or income in 
connection with old age) also has a deficit. Therefore, with the exception of the government, 
all the institutions covered their needs in terms of investment funds, as well as a substantial 
part of those of the government.  
From Table 19, it is easy to see how current transfers from Portuguese institutions and net 
taxes on products are the main sources of the government’s receipts, while current transfers to 
Portuguese institutions and final consumption are the main sources of its expenditure. In the 
case of households, the income generated by these (or gross national income) and final 
consumption are, respectively, the main sources of receipts and expenditure. 
Despite its not being a macroeconomic aggregate or balance, the unemployment rate not only 
provides important information about the macroeconomic situation, but it also has an 
important role to play in any study about income distribution. In the algebraic version of the 
SAM, this rate is calculated in the block of the compensation of the factors of production – 
submatrix “Gross Added Value” (see Section 3.2.1.1.), although it cannot be calculated from 
its numerical version, except with the use of additional data (Table D.3). Thus, the 
unemployment rate in Portugal in 1995 was 5.29%. 
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Table 19. The Government and Households Budget in the Portuguese SAM for 1995 (in millions of euros) 
 Resources or Receipts (row) Uses or Expenditure (column) Balance 
  Government Households  Government Households Government Households 
1. Current 
Account (a) 
 31 081 76 413  32 742 68 461 - 1661 7 952 
 Gross National Income at factor cost (a)  - 2558 59 614
Final Consumption  15 032 49 905  
 Net taxes on production - 346 - Current transfers to Portuguese institutions 
17 371 18 141  
 Net taxes on products 10 283 - Current transfers to the RW 339 416  
 Current transfers from Portuguese institutions 23 092 13 506
  
 Current transfers from the RW 609 3 293   
2. Capital 
Account  3 375 1 166  6 136 5 095 - 2 761 - 3929 
 Capital transfers from Portuguese institutions 2 100 1 018 Gross Capital Formation 3 018 5 755  
 Capital transfers from the RW 1 275 147
Capital transfers to Portuguese 
institutions 3 075 63  
  Capital transfers to the RW 43 - 723  
3 = 1 + 2  (b)  34 456 77 579  38 878 73 556 - 4 423 4 023 
Source: Table 2 (rows/columns 18 and 23)  
(a) Balance = Gross saving (Sdikg for government; Sdikg for households). 
(b) Balance = Net lending (+)/borrowing (-) (NLBdikg,dif for government; NLBdikh,dif for households ). 
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5. The structural indicators of the distribution and use of income  
Considering that the distributional relationships across production sectors or activities and 
social groups are determined by the macro behaviour, which, in turn, is determined by the 
behaviour of individuals within and on behalf of institutions, this means that if we are to study 
the distributional impact of exogenous shocks resulting from any policy, as proposed in the 
Introduction (Chapter 1) and exemplified in Chapter 6, it is important to have some indicators 
that, in addition to the macroeconomic aggregates and balances, synthesise that impact as 
much as possible. Therefore, two aspects will be considered: the distribution of generated 
income and the distribution and use of disposable income.  
Due to a lack of information about the total number of persons by groups of households, the 
structures of the distribution and use of income will be considered here in order to identify 
inequality, although, in the case of generated income, some per capita (worker) information 
will also be worked with. These structures and the possible per capita information can be 
deduced as follows from the two versions of the SAM that have already been defined. 
A. Distribution of generated income 
A.1. Among factors of production and activities 
The functional distribution of income can be studied here from an analysis of the division 
of gross added value at factor cost (excluding indirect taxes) between labour and capital, 
disaggregated by activity. It is also important to distinguish between types of labour 
(Dervis et al., 1982) – in this case by the level of education of workers. 
Digavfle,a  = (D1a / GAVa)*100 (5.1) 
Digavfoal,a = (B3ga / GAVa)*100 (5.2) 
Digavfoak,a  = (B2ga / GAVa)*100 (5.3) 
Digavfle= (Σa D1a / Σa GAVa)*100 (5.4) 
Digavfoal= (Σa B3ga / Σa GAVa)*100 (5.5) 
Digavfoak= (Σa B2ga / Σa GAVa)*100 (5.6) 
Digavflefle,a = (GAVfle,a/ D1a)*100 (5.7) 
Digavfoalfoal,a = (GAVfoal,a / B3ga)*100 (5.8) 
Digavflefle = (GAVfle / Σa D1a)*100 (5.9) 
Digavfoalfoal = (GAVfoal / Σa B3ga)*100 (5.10) 
Wgavfle,a = GAVfle,a*1000 / LEfle,a  (5.11) 
Wgavflea = D1a*1000 / Σ fle LEfle,a  (5.12) 
FROM THE SNA TO A SAM-BASED MODEL. An application to Portugal.  
(S.Santos, May2008) 
- 74 - 
Wgavfoal,a = GAVfoal,a*1000 / LOAfoal,a  (5.13) 
Wgavfoala = B3ga*1000 / Σ foal LOAfoal,a  (5.14) 
Wgavflefle  = GAVfle*1000 / Σ fle LEfle,a  (5.15) 
Wgavfoalfoal = GAVfoal*1000 / Σ foal LOAfoal,a  (5.16) 
Where: 
Digavfle,a  = percentage of income generated by employees in activities a   
D1a = compensation of employees paid by activities a, in accordance with (3.5) 
GAVa = gross added value (at factor cost) of activities a, in accordance with (3.1) 
Digavfoal,a = percentage of income generated by employers and/or own-account 
workers in activities a 
B3ga= gross mixed income of activities a, in accordance with (3.10) 
Digavfoak,a  = percentage of income generated by capital in activities a 
B2ga = gross operating surplus of activities a, in accordance with (3.15) 
Digavfle= percentage of income generated by employees in the whole economy 
Digavfoal = percentage of income generated by employers and/or own-account workers 
in the whole economy 
Digavfoak= percentage of income generated by capital in the whole economy 
Digavflefle,a = percentage of income generated by employees in activities a, by level of 
education  
GAVfle,a = gross added value (at factor cost) of activities a generated by employees, in 
accordance with (3.2) 
Digavfoalfoal,a =  percentage of income generated by employers and/or own-account 
workers in activities a, by level of education  
GAVfoal,a = gross added value (at factor cost) of activities a generated by employers 
and/or own-account workers, in accordance with (3.7) 
Digavflefle = percentage of income generated by employees in the whole economy, by 
level of education 
GAVfle = gross added value (at factor cost) generated by employees (total), in 
accordance with (3.6) 
Digavfoalfoal = percentage of income generated by employers and/or own-account 
workers in the whole economy, by level of education 
GAVfoal = gross added value (at factor cost) generated by employers and/or own-
account workers (total), in accordance with (3.11) 
FROM THE SNA TO A SAM-BASED MODEL. An application to Portugal.  
(S.Santos, May2008) 
- 75 - 
Wgavfle,a = amount of income generated by employee in activities a, by level of 
education 
LEfle,a = employees (by level of education) of activities a, in accordance with (3.3) 
Wgavflea = amount of income generated by employee in activities a 
Wgavfoal,a = amount of income generated by employer and/or own-account worker in 
activities a, by level of education  
LOAfoal,a = employers and/or own-account workers (by level of education) of activities 
a, in accordance with (3.8) 
Wgavfoala = amount of income generated by employer and/or own-account worker in 
activities a 
Wgavflefle  = amount of income generated by employee in the whole economy 
Wgavfoalfoal = amount of income generated by employer and/or own-account worker 
in the whole economy 
 
The following tables were constructed from the numerical version of the SAM, as well as 
from additional data in the case of Table 22 – the links to the algebraic version are shown 
between brackets. 
Table 20. Distribution of gross added value, at factor cost, among factors of production 
and activity, in the Portuguese SAM for 1995 (in percentage terms). 
 a1 a2 a3 a4 a5 a6 Total 
Labour – employees  
(Digavfle,a ; Digavfle, for Total ) 
16.4 53.5 52.9 46.5 43.0 80.0 54.5
Labour - employers and/or 
own-account workers 
(Digavfoal,a; Digavfoal, for Total)
61.4 1.8 2.0 6.4 2.6 6.3 7.5Own 
assets Capital  
(Digavfoak,a;Digavfoak, for Total)
22.2 44.8 45.0 47.1 54.4 13.7 38.0
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Source: Table 15. 
Key to activities:  
a1 - agriculture, hunting and forestry; fishing and operation of fish hatcheries and fish 
farms; 
a2 - industry, including energy; 
a3 – construction; 
a4 – wholesale and retail trade, repair of motor vehicles and household goods, hotels 
and restaurants; transport and communications; 
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a5 – financial, real estate, renting and business activities; 
a6 – other service activities. 
 
Table 21. Distribution of gross added value, at factor cost, generated by labour by level of 
education of the workers and activity, in the Portuguese SAM for 1995 (in 
percentage terms). 
 a1 a2 a3 a4 a5 a6 Total 
low education level 72.5 55.2 86.7 58.9 34.2 33.1 48.3
medium education 
level 24.4 33.6 5.6 27.9 34.8 40.9 33.0
high education level 3.1 11.2 7.8 13.2 31.0 26.0 18.7
Employees 
with 
(Digavflefle,a; 
Digavflefle , for 
(row) Total) Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
low education level 61.8 59.3 89.0 60.3 25.3 40.1 55.7
medium education 
level 35.8 25.5 4.5 23.8 38.5 41.3 33.3
high education level 2.5 15.2 6.5 15.8 36.2 18.6 11.0
Employers  
and/or own-
account 
workers with 
(Digavfoalfoal,a; 
Digavfoalfoal, 
for (row) Total) 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Source: Table 15. 
See key to activities in Table 20. 
 
Table 22. Gross added value, at factor cost, generated per worker, by level of education 
and activity, in the Portuguese SAM for 1995 (in thousands of euros per 
worker). 
 a1 a2 a3 a4 a5 a6 Total 
low education level 6.3 7.3 10.9 8.6 7.8 6.0 7.5
medium education 
level 9.7 20.3 3.2 18.5 36.1 33.6 23.4
high education level 2.2 11.7 7.7 15.1 55.5 37.0 22.8
Employees 
with 
(Wgavfle,a; 
Wgavflefle, for 
(row) Total) Total (Wgavflea) 6.5 9.8 9.4 10.8 16.9 13.4 11.5
low education level 3.8 3.0 0.9 3.1 0.6 3.9 3.0
medium education 
level 26.2 15.2 0.5 14.4 10.2 47.7 20.9
high education level 3.0 15.1 1.3 15.8 15.9 35.5 11.5
Employers  
and/or own-
account 
workers with 
(Wgavfoal,a ; 
Wgavfoalfoal, 
for (row) Total) 
Total (Wgavfoala) 5.5 4.5 0.9 4.5 2.0 8.6 4.7
Source: Tables 15, D.1, D.2 and D.3. 
See key to activities in Table 20. 
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Thus, from Tables 20 and 21, it can be concluded that wages and salaries, or the 
compensation of labour received by employees, represent 54.5% of generated income, 
whereas the compensation of labour received by the employers and/or own-account workers 
represents 7.5%. Within these two parts of generated income, almost half (48.3%), in the first 
case and more than half (55.7%), in the second case, is received by workers with a low 
education level while, in both cases, workers with a medium education level receive 33.3% 
and those with a high education level receive the remainder. Capital, therefore, represents 
38% of generated income. This general structure is the result of a relative heterogeneity in the 
distributions (of generated income) among activities. The group of activities of “agriculture, 
hunting and forestry; fishing and operation of fish hatcheries and fish farms” (a1) is the one 
that contributes most to that heterogeneity, with wages and salaries representing only 16.4% 
and the compensation of labour received by employers and/or own-account workers 
representing 61.4% – resulting in one of the lowest shares for the compensation of capital 
(22.2%, after the other service activities – group a6 – with 13.7%). This group of activities 
also has one of the highest shares of workers with a low education level (employees – 72.5% 
– and employers and/or own-account workers – 61.8%, after construction – group a3 – with 
86.9% and 89%, respectively). 
On the other hand, albeit in greater number, the workers that have a low education level are 
those who generate less income per worker, except in the case  of the groups of activities of 
“agriculture, hunting and forestry; fishing and operation of fish hatcheries and fish farms” 
(a1)  and “construction” (a3), as can be seen in Table 22. Workers with a medium education 
level (employees and employers and/or own-account workers) represent, on average, the 
group that generates most income per worker, although the heterogeneity among activities is, 
also significant here: “financial, real estate, renting and business activities” (a5) and the 
“other service activities” (a6) underline the strong position of the income generated per 
worker with medium and high educational levels, especially employees.  
 
A.2. Among institutions and socioeconomic groups, within households 
The institutional distribution of the generated income can be studied through the division of 
gross national income among domestic institutions.  
Dignidic = (GNIdic / GNI) *100    (5.17) 
Where: 
Dignidic = percentage of generated income received by domestic institutions (dic)  
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GNIdic = (total) national income (at factor cost) of domestic institutions (dic), in 
accordance with (3.24) 
GNI = gross national income (at factor cost) - total, in accordance with (3.25)  
 
The following table was constructed from the numerical version of the SAM: 
Table 23. Distribution of gross national income, at factor cost, among institutions and 
socioeconomic groups, within households, in the Portuguese SAM for 1995 (in 
percentage terms). 
Group of households  
(in accordance with the main source of income) Other Institutions 
Employees 62.1 % Non-financial corporations 16.4 % 
Employers (including own 
account workers) 
18.6 % Financial corporations 2.5 % 
Recipients of pensions 2.6 % General government -3.6 % 
Others 1.2 % Non-profit institutions serving households 0.2 % 
Total (households) 84.5 % Total (all Institutions) 100.0 % 
        Source: Table 15. 
As a result of what was seen with regard to the position of the compensation of labour in 
generated income, households receive 84.5% of gross national income, with 62.1% 
corresponding to the group whose main source of income is wages and salaries (employees). 
Non-financial corporations receive 16.4%, with the remainder being distributed amongst the 
other institutions and with the general government recording a negative share. 
 
B. Distribution and use of disposable income, among institutions and socioeconomic 
groups, within households. 
By excluding from gross national income the current transfers paid to other institutions and to 
the rest of the world, and by including the current transfers received from the other 
institutions and the rest of the world and, in the case of the government, the net indirect taxes 
(in accordance with equation (4.4)), the institutional distribution of gross disposable income 
can be studied. In turn, the use made of gross disposable income is divided into final 
consumption and saving, although non-financial and financial corporations do not have any 
final consumption. 
The available data only allow for a calculation of the total value of income, final consumption 
and saving per capita. 
Dididic = (DIdic / DI) *100  (5.18) 
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UdiFCdic = (FCdic / DIdic) *100  (5.19) 
UdiSdic = (Sdic / DIdic) *100 = 100 - UdiFCdic  (5.20) 
PcDI = ΣdicDIdic*106/ P  (5.21) 
PcFC = ΣdicFCdic*106/ P  (5.22) 
PcS = ΣdicSdic*106/ P  (5.22) 
 
Where: 
Dididic = percentage of gross disposable income received by domestic institutions (dic) 
DIdic = (gross) disposable income of domestic institutions (dic), in accordance with 
(4.4) 
DI = (gross) disposable income – total, in accordance with (4.3) 
UdiFCdic = percentage of gross disposable income used in final consumption by 
domestic institutions (dic) 
FCdic = value of final consumption (at market prices) of domestic institutions (dic), in 
accordance with (3.65) 
UdiSdic = percentage of gross disposable income used in (gross) saving by domestic 
institutions (dic) 
Sdic = gross saving of domestic institutions (dic), in accordance with (3.96) 
PcDI = gross disposable income per capita (in euros) 
PcFC = final consumption per capita (in euros) 
PcS = saving per capita (in euros) 
P = total population 
 
The following table was constructed from the numerical version of the SAM – the links to the 
algebraic version are shown between brackets. 
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Table 24. Distribution and use of disposable income, among institutions and socioeconomic 
groups, within households, in the Portuguese SAM for 1995 (in percentage 
terms). 
Use of Disposable 
Income 
 Distribution of 
Disposable 
Income 
 
(Dididic) 
Final 
Consumption 
(UdiFCdic) 
Saving 
 
(UdiSdic)
Employees 41.9 98.2 1.8 
Employers (including own 
account workers) 16.1 52.4 47.6 
Recipients of pensions 9.6 86.6 13.4 
Others 1.8 108.0 - 8.0 
Group of 
households  
 
(in accordance 
with the main 
source of 
income) Total (households) 69.3 86.3 13.7 
Non-financial corporations 11.2 0.0 100.0 
Financial corporations 1.9 0.0 100.0 
General government 16.0 112.4 -12.4 
Non-profit institutions serving households 1.7 92.8 7.2 
Total 100.0 79.3 20.7 
Source: Table 15. 
Therefore, households have 69.3% of disposable income, with the group whose main source 
of income is wages and salaries (employees) having 41.9%. The general government has a 
share of 16% (similar to the group of households whose main source of income is the 
compensation of labour received by employers, including own account workers), while the 
share of non-financial corporations is 11.2%; the other shares are less significant. Except in 
the case of the non-financial and financial corporations, final consumption absorbs the most 
significant part of disposable income, even exceeding it in the case of both the general 
government and the group “others” amongst the households (those whose main source of 
income is not wages and salaries, mixed income including property income or income in 
connection with old age). 
From the numerical version, it also can be seen that the values of income, final consumption 
and saving per capita in 1995 were respectively: 5,832 (PcDI); 5,030 (PcFC) and 802 (PcS) 
euros. 
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More specific and exact conclusions would require specification of the households’ 
composition – number of workers by household, size, age composition, dependency ratios, 
etc. (Dervis et al., 1982). 
 
6. Experiments and scenarios with the distributional impact of budget policies 
Considering the framework, assumptions and purposes of this version of the algebraic SAM, 
two experiments were carried out involving current transfers from/to households.  
Because the intention was to study the distributional impacts of government policies, two 
scenarios were defined. The first scenario - scenario A - considered a 1% reduction in the 
direct tax rate (ti) paid by households to the government, while scenario B was based on a 1% 
increase in social benefits other than social transfers in kind (D62P) paid by the government 
to households.  
With the help of Table 19 (and 15), it can be seen that in scenario A, the reduction in the 
current taxes on income, wealth, etc. will involve a leakage from the government’s main 
source of receipts (current transfers from households) and an injection (of receipts, resulting 
from the reduction in expenditure) into one item of the expenditure of households (current 
transfers to the government), although not the most important one. In turn, the increase in 
social benefits other than social transfers in kind, occurring in scenario B, will involve an 
injection into one source of the receipts of households (current transfers from government), 
although not the most important one, and a leakage (of receipts, resulting from the increase in 
expenditure) from the main item of government expenditure (current transfers to households).  
The immediate purpose of these two experiments is to improve the financial situation of 
households. 
 
Table 25 shows the base values and the corresponding relative importance of the flows that 
were subjected to the above-mentioned shocks. 
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Table 25. Current taxes on income, wealth, etc. paid by households to the government and 
social benefits other than social transfers in kind paid by the government to 
households, in Portugal in 1995. 
Current taxes on income, 
wealth, etc.(a) 
Social benefits other than 
social transfers in kind(c) Group of households 
(in accordance with the main source of 
income) millions of 
euros 
direct tax 
rate(b) 
(%) 
millions of 
euros 
% of 
DI(d) 
Employees 4 201 8.5 2 206 6.3
Employers  
(including own account workers) 
377 2.5 873 6.5
Recipients of pensions 294 3.0 6 156 77.0
Others 60 3.4 250 16.9
Total (households) 4 932 6.5 9 485  16.4
Source: Tables A.2.2a and b. 
Notes: 
(a) Transaction D5 of the National Accounts. See Section 2.3. for the methodology used in 
adjusting the total value to the values of the groups of households. 
(b) Current taxes on income, wealth, etc. paid by households to the government, per unit of 
received aggregate income (ti). 
(c) Transaction D62 of the National Accounts (D62P). See Section 2.3. for the methodology 
used in adjusting the total value to the values of the groups of households. 
(d) Social benefits other than social transfers in kind paid by the government to households, 
per unit of disposable income of households. 
 
The framework within which scenario A will be defined and the first experiment performed 
shows that the direct taxes, or the current taxes on income, wealth, etc. paid by households, 
represent 6.5% of their aggregate income (households pay 68.9% of the direct taxes paid by 
all the institutions). Employees pay 8.5% of their aggregate income, which is the highest 
direct rate within the groups of households (they also pay 58.7% of the direct taxes paid by all 
the institutions and 85.2% of those paid by households). Employers and own account workers 
pay the lowest rate: 2.5%.  
Scenario B will be defined within a framework in which social benefits other than social 
transfers in kind represent 16.4% of the disposable income of households, with the recipients 
of pensions having the largest share in the case of this item, with such benefits being 
responsible for 77% of their disposable income (the corresponding amount is 25% higher than 
the direct taxes paid by households).  
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At the level of macroeconomic aggregates and balances, as defined in Chapter 4, the main 
impacts of the two scenarios can be seen in Table 26. 
Table 26. Impacts (percentage change) on the macroeconomic aggregates of a reduction (of 
1%) in the direct tax rate paid by households to the government – scenario A, and 
of an increase (of 1%) in the social benefits other than social transfers in kind 
received by households from the government – scenario B. 
Macroeconomic Aggregates Scenario A Scenario B 
Gross domestic product at market prices (GDP) - 1.47 % - 0.19 % 
Gross national income (at market prices) (GNIMP) - 1.47 % - 0.19 % 
Employees - 0.24 % - 0.15 % 
Employers  
(including own account workers) 
+ 0.07 % - 0.07 % 
Recipients of pensions + 1.13 % + 0.73 % 
Others  + 0.54 % + 0.08 % 
Group of 
households  
 
(in accordance 
with the main 
source of 
income) Total (households) + 0.04 % 0.00 % 
Non-financial corporations - 1.18 % - 0.17 % 
Financial corporations - 2.73 % - 0,35 % 
General government - 7.90 % - 0.97 % 
Non-profit institutions serving households - 0.11 % - 0.01 % 
Gross 
Disposable 
Income (DI), 
of: 
Total -1.42 % - 0.18 % 
Gross Saving (S) - 0.04 % - 0.01 % 
Net Borrowing of the economy (NLB) + 6.29 % + 4.63 % 
Source: Table 15 and Appendixes A, C and D were used for the calculation of the parameters 
used in the model defined in Chapter 3 (from which the values shown in this table 
were derived). 
Therefore, in scenario A, a reduction of 1% in the direct tax rate paid by households to the 
government resulted in a decrease of 1.47% in the gross domestic product at market prices 
(GDP), as well as, in the gross national income at market prices (GNIMP). The disposable 
income (DI) of households only increased by 0.04% and, curiously, employees, who pay the 
major share of direct taxes, are the only group of households that shows a decrease, due to the 
importance of generated income (gross national income, which decreased by 1.47%) in their 
disposable income. The other institutions showed a generalized decrease in their DI, 
particularly the government, with a decrease of 7.9%, which had a consequent negative 
impact on both demand and production. This situation is proved by the decreases in GDP and 
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GNIMP, as mentioned above, as well as in the gross saving and net borrowing of the 
economy, the latter showing a significant increase of 6.29%. 
The impacts in scenario B were not so significant, although the percentage changes almost 
always have the same mathematical sign. Thus, the increase of 1% in the social benefits other 
than social transfers in kind received by households from the government resulted in 
decreases of 0.19% in GDP and GNIMP, with the DI of households being maintained – 
resulting from decreases in employees (-0.15%) and employers (-0.07%) and increases in 
recipients of pensions (+0.73%) and others (+0.08%) – and a generalized decrease in the DI 
of the other institutions, with the highest value (-0.97%) being recorded by the government. 
The explanation for this process is identical to the one provided for scenario A, although in 
this case the effects on GDP and GNIMP (-0.19%) and on gross saving (+0.01%) were 
smaller, as well as on the net borrowing of the economy, which increased by 4.63%. 
The dependence of final consumption on the gross disposable income of all domestic 
institutions, including the government, as well as the relationship between aggregate demand 
and production, are certainly the main causes of these results. 
Without taking into account the balance of payments (since external trade was considered 
exogenous) at the level of the balances, i.e. at the level of the institutions’ budgets, the 
impacts on current balances, expressed by gross saving, or on the total balances, expressed by 
the net lending/borrowing, are shown in Table 27. 
Table 27. Impacts (percentage change) on the budget balances of the institutions of a 
reduction (of 1%) in the direct tax rate paid by households to the government – 
scenario A – and of an increase (of 1%) in the social benefits other than social 
transfers in kind received by households from the government – scenario B. 
Budget Balances of the institutions Scenario A Scenario B 
Employees - 0.24 % - 0.15 % 
Employers  
(including own account workers) 
+ 0.07 % - 0.07 % 
Recipients of pensions + 1.13 % + 0.73 % 
Others  + 0.54 % + 0.08 % 
Group of 
households  
 
(in accordance 
with the main 
source of 
income) Total (households) + 0.18 % + 0.03 % 
Non-financial corporations - 1.18 % - 0.17 % 
Financial corporations - 2.73 % - 0.35 % 
Current 
balance 
of: 
General government - 7.90 % - 0.97 % 
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Budget Balances of the institutions Scenario A Scenario B 
Non-profit institutions serving households - 0.11 % - 0.01 % 
Total - 0.04 % - 0.01% 
Households - 0.02 % 0.00 % 
Non-financial corporations - 0.03 % 0.00 % 
Financial corporations - 0.01 % 0.00 % 
General government 0.00 % 0.00 % 
Non-profit institutions serving households - 0.09 % - 0.07 % 
Capital 
balance 
of: 
Total - 0.02 % 0.00 % 
Households + 0.38 % + 0.06 % 
Non-financial corporations - 215.73 % - 30.40 % 
Financial corporations - 14.74 % - 1.89 % 
General government - 2.97 % - 0.36 % 
Non-profit institutions serving households - 0.19 % + 0.18 % 
Total 
balance 
of: 
Total + 6.29 % + 4.63 % 
Source: see Table 26. 
As seen in Chapter 4, with the analysis that was made of Table 19, the government was the 
only institution with both current and total budget deficits (the group labelled as “others” 
within the group of households also recorded a current deficit, but without this having any 
significant repercussions on the total current balance of households). 
The mathematical signs of the percentage changes, representative of the impacts occurring in 
both scenarios, continue, in almost all cases, to be equal, albeit with smaller values in scenario 
B. 
Therefore, reflecting the situation defined in Table 26, in scenario A the budget balances of 
the institutions show a generalized decrease, except in the case of the current balance of those 
households that do not belong to the group of employees. The current balance of the general 
government was the one that suffered the greatest impact, with a reduction in the current 
deficit resulting mainly from the impact of the reduction in disposable income on final 
consumption. The impacts at the level of the capital balance were not significant – which was 
expected, because the experiment was conducted with the flows of the current account. In 
terms of the total balance, the net lending of households recorded a slight improvement 
(0.38%), whereas that of financial corporations and non-profit institutions serving households 
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worsened – the former significantly (- 14.74%) and the latter slightly (- 0.19%). In turn, the 
net lending of non-financial corporations was converted into net borrowing, although the net 
borrowing of the general government recorded a decrease of 2.97% – reflecting the decrease 
observed in the current deficit. All these fluctuations in the total budget balances resulted in 
an increase in the net borrowing of the economy of 6.29 %, as seen above.  
Scenario B shows almost the same impacts, but with smaller values. In terms of the total 
budget balance, non-financial corporations maintain their net lending, although at a lower 
level, while the net borrowing of the general government records a slight decrease (- 0.36%) 
and the net lending of non-profit institutions serving households records a slight increase 
(+0.18%). The final result is again an increase in the net borrowing of the economy (4.63%), 
although not so significant as in scenario A. 
In turn, the unemployment rate (5.291% in 1995) increased by 1.517 percentage points in 
scenario A (6.808 %) and by 0.190 percent points in scenario B (5.481%). 
Because the two experiments were performed using a version of the algebraic SAM with too 
many fixed parameters and exogenous variables, the structural changes were certainly not 
significant. Let us, however, look at the results. 
Tables 20 and 21 showed that the compensation of labour received by employees represented 
54.5%, whereas the compensation of labour received by employers and/or own-account 
workers represented 7.5% and the compensation of capital represented 38% of generated 
income. From Table 28, a slight improvement can be seen in the positions of the latter two 
factors of production in detriment to the first – again with less significant impacts in scenario 
B, as seen before. Workers with high and medium education levels were worse affected than 
workers with a low education level. 
 
Table 28. Impacts (percentage change) on the distribution of gross added value, at factor cost, 
among factors of production of a reduction (of 1%) in the direct tax rate paid by 
households to the government – scenario A – and of an increase (of 1%) in social 
benefits other than social transfers in kind received by households from the 
government – scenario B. 
 Scenario A Scenario B 
low education level 0.0 % 0.0 %
medium education level - 0.9 % - 0.1 %
high education level - 1.1 % - 0.1 %
Labour  
– employees, with:  
 
Total - 0.5 % - 0.1 %
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 Scenario A Scenario B 
low education level + 0.4 % + 0.1 %
medium education level + 0.0 % 0.0 %
high education level - 0.4 % - 0.1 %
Labour  
- employers and/or 
own-account 
workers, with: Total + 0.2 % 0.0 %
Own assets 
Capital  + 0,6 % + 0.1 %
Source: see Table 26. 
Table 23 showed that households received 84.5% of gross national income, with 62.1% 
corresponding to the group whose main source of income was wages and salaries 
(employees). Non-financial corporations received 16.4%, with the remainder being distributed 
within the other institutions and with the general government recording a negative share. 
From Table 29, one can conclude that the two experiments generated scenarios in which the 
position of the institutions either did not change or registered a slight improvement – except, 
in scenario A, in the case of the households in general and of the group whose main source of 
income is wages and salaries (employees) in particular, and, in both scenarios, in the case of 
the general government, which recorded an increase in its negative position. 
 
Table 29. Impacts (percentage change) on the distribution of gross national income, at factor 
cost, among institutions and socioeconomic groups of a reduction (of 1%) in the 
direct tax rate paid by households to the government – scenario A – and of an 
increase (of 1%) in the social benefits other than social transfers in kind received 
by households from the government – scenario B. 
 Scenario A Scenario B 
Employees - 0.3 % 0.0 %
Employers  
(including own account workers) + 0.4 % 
0.1 %
Recipients of pensions + 0.3 % 0.0 %
Others + 0.1 % 0.0 %
Group of households  
 
(in accordance with the 
main source of income)
Total (households) - 0.1 % 0.0 %
Non-financial corporations + 0.6 % + 0.1 %
Financial corporations + 0.6 % + 0.1 %
General government + 0.6 % + 0.1 %
Non-profit institutions serving households + 0.6 % + 0.1 %
Source: see Table 26. 
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In turn, Table 24 showed that households had 69.3% of disposable income, with the group 
whose main source of income is wages and salaries (employees) having 41.9%; the general 
government had a share of 16% (similar to the group of households whose main source of 
income is the compensation of labour received by employers, including own account workers) 
and the non-financial corporations had a share of 11.2%, the others being less significant.  
The scenarios that resulted from the two experiments undertaken represent the impacts shown 
in Table 30. In fact, once again, both scenarios reveal similar impacts, albeit less significant in 
the case of scenario B, which improved the relative positions of households, non-financial 
corporations and non-profit institutions serving households in detriment to the other two, with 
special emphasis being given to the case of the general government. Mention should also be 
made of the positive impact that was noted in the relative position of the group of households 
whose main source of income is connected with old age (recipients of pensions).  
 
Table 30. Impacts (percentage change) on the distribution of the disposable income of the 
institutions of a reduction (of 1%) in the direct tax rate paid by households to the 
government – scenario A – and of an increase (of 1%) in the social benefits other 
than social transfers in kind received by households from the government – 
scenario B. 
 Scenario A Scenario B 
Employees + 1.20 % + 0.03 % 
Employers (including own account workers) + 1.51 % + 0.11 % 
Recipients of pensions + 2.59 % + 0.92 % 
Others + 1.99 % + 0.26 % 
Group of 
households  
 
(in accordance 
with the main 
source of income) Total (households) + 1.48 % + 0.18 % 
non-financial corporations + 0.25% + 0.02 % 
financial corporations - 1.32 % - 0.17 % 
general government - 6.58 % - 0.79 % 
non-profit institutions serving households + 1.33 % + 0.17 % 
Source: see Table 26. 
 
Thus, in this first approach to the question, the two experiments were conducted with the 
purpose of improving the financial situation of households; however, the scenarios that were 
generated show that not only did the situation of both households and the general government 
worsen, but so did the situation of the whole economy. 
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7. Improving the SAM, dealing with its limitations: proposals for the future  
The observation of the current reality made by the author suggests that we are living in a 
situation such as the one described by Ferreira (2007): “When the systems run out  because 
in the course of the History all of them run out  the foundations of these systems begin to 
shake. And after a certain time, the overall picture begins not to correspond to reality any 
more”.  
Therefore, the way in which the picture is being painted needs to be rethought, in order to 
make it more realistic. For this purpose, the issues to be focused upon will need to be 
identified and the way in which this is done will be crucial, as will the development of our 
knowledge of the appropriate tools, or working instruments, to be used not only to build up 
the picture, but also to extract possible scenarios from it. The author believes that a possible 
working instrument can be the SAM, in both of its versions (numerical and algebraic). Such 
use is limited in the versions that are presented here, but there are many possibilities for its 
improvement. 
Considering society in general and the economy in particular as a complex system with 
multiple elements that adapt and react to the patterns that they themselves create, the proposal 
of the author is to undertake research into: 
1. the “rethinking” of macroeconomics, based on the premise that it “is framed by social 
accounting and social relations” (Taylor, 2004); 
2. dynamic and “stock-flow” macro-modelling; 
3. the out-of-equilibrium level and its complexity; 
4. complex scenarios of economic, social and environmental change; 
5. the economic, social and environmental dimensions of sustainable development. 
Using the words of Duchin (1998), the research to be undertaken will “consist of bringing a 
broadening set of ideas and an expanding body of data into correspondence in the process of 
evaluating alternative prospects for action.” 
Thus, the basic proposal is, on the one hand, to research into the theoretical and 
methodological approaches that will help to identify those issues and, on the other hand, to 
improve the previous knowledge of possible working instruments to be used in the analysis, 
i.e. the SAM for building up the pictures, and SAM-based models, namely Computable 
General Equilibrium (CGE) models, for testing the reality of these pictures and for simulating 
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possible scenarios to be extracted from them. This work can be considered as a starting point 
in this process. 
The main purpose is to contribute to the establishment of a more suitable explanatory 
framework for such problems as poverty, the increasing marginalisation of certain parts of 
society, the inadequate use of non-renewable natural resources, and all of the consequences 
that this has for the environment. 
Considering that the system underlying these problems has to do with social and not just 
economic aspects, the research will be oriented in such a way as to measure and model the 
activity of society, by developing a suitable theoretical, methodological and empirical 
approach, capable of identifying and characterising that system.  
To this end, the SAM structure, as previously used by the author of this work, will once again 
be developed and, at the same time, reanalysed with a view to its improvement. In particular, 
there will be a reconsideration of both the factors of production and the household accounts in 
order to include a natural resources account(s), while the financial account will also be 
developed and reanalysed. In turn, the SAM-based model, presented here, will also be 
reanalysed in order to improve the modelling of economic activity and to broaden its scope to 
include social activities. 
Alternative scenarios will be constructed from these improved versions in order to study the 
effects of changes occurring at the level of the above-mentioned problems, most notably those 
affecting the lifestyle of households.  
Portugal will be used as the laboratory. 
Three main tasks, to be carried out in parallel, were identified in order to overcome the 
limitations of the work undertaken so far (inasmuch as this is possible), and to achieve the 
above-mentioned proposals for the future, again inasmuch as this is possible.  
1. Re-analysis of the SAM structure, in order to obtain a SAM with an improved structure, 
including: 
a) clearer treatment of the factors of production and financial16 accounts, 
b) the inclusion of natural resources,  
c) a suitable disaggregation of the household accounts for the study of lifestyle, poverty and 
social exclusion (demographic accounts and time use will both be analysed). 
                                                 
16 In order to reflect credit transactions and policies, money creation, interest rate policies, etc. 
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The macro-level of the SAM will always be consonant with the national accounts, and the 
cross-entropy method will be studied and applied in order to adapt the more disaggregated 
levels to the macro-level. 
The three components of domestic production will be considered (the market output, the 
output produced for own final use and the other non-market output). 
2. Analysis of the out-of-equilibrium level, with research into the following aspects: 
a) identification of the aspects of the non-measured side of the new SAM structure; 
b) analysis of random events in the system underlying the SAM structure, in order to study 
the lifestyle of households. Particular attention will be paid to individual relationships 
with the help of social network analysis (SNA). 
 c) specification of a method for measuring randomness and potential knowledge, through 
the cross-entropy method, as mentioned above. 
3. Re-analysis of the SAM-based model, in order to obtain a new SAM-based model, 
including: 
a) more solid theoretical and methodological foundations, 
b) new treatment of the blocks of the improved SAM, 
c) time, flows and stocks,  
d) the aspects identified in the analysis of the out-of-equilibrium level. 
From this model, different scenarios will be simulated in order to study the effects of 
changes, most notably those affecting the lifestyle of households.  
 
8. Summary and concluding remarks    
Numerical and algebraic versions of a SAM have been presented in this paper, with an 
application to Portugal. In the former version, each cell assumed a specific numerical value, 
with the sums of the rows being equal to the sums of the columns. In the latter version, each 
cell was represented by algebraic expressions that, together with those of all the other cells, 
represent a SAM-based model, the calibration of which involved a replication of the former 
version. 
The underlying idea was that of Pyatt (1991) in the following text:  
“… a SAM is a framework both for models of how the economy works as well as for data 
which monitor its workings. Recognition of this duality is of basic importance for 
quantitative analysis. It implies, inter alia, that the accounting identities which are 
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captured by a SAM are not to be regarded simply as consistency requirements which must 
be imposed on a model, but rather they should be seen as a logical consequence of the 
paradigms which economists have adopted for analyzing society”. 
A study was undertaken at a macroeconomic level using the national accounts, within an ESA 
(95) framework, as the basic source of information.  
Using the flexibility of the numerical version, through a top-down approach, additional 
sources were used to disaggregate the macro-SAM, with the RAS method having been used to 
adjust them to those of the basic source. In this way, therefore, the consistency of the whole 
system was not lost. This disaggregation was carried out by considering, on the one hand, the 
aim of studying the impacts of government policies on the distribution of income and, on the 
other hand, the data available for this purpose.  
The definition of the algebraic version involved an identification of the national accounting 
transactions and their inclusion, with all possible details, in the characterising equations of 
each cell. This version, which should only be considered as a starting point, includes a 
valuation system whose potentialities will be better explored in the future; the equations that 
have been defined will be tested and the parameters econometrically estimated, from time 
series of the national accounts transactions. Underlying paradigms should also be revised. 
Macroeconomic aggregates and balances, as well as structural indicators of the distribution 
and use of income, were also calculated and formalised from both versions of the SAM, 
thereby providing an improved knowledge of the quantifiable side of the studied economy. A 
number of aspects were identified, such as the following: 
- the government is the institution that has a total budget balance with a deficit (represented 
by its net borrowing), which is almost completely covered by the other institutions, with 
households having an important share, although this was, however, insufficient to avoid a 
net borrowing for the economy of 40 million euros (0.05% of GDP); 
- current transfers from Portuguese institutions and net taxes on products are the main sources 
of receipts for the general government, whereas current transfers to Portuguese institutions 
and final consumption (a substantial part of this is transformed into transfers to households 
in kind) are its main items of expenditure; 
- the income generated by households (or gross national income) and their final consumption 
are the main sources of receipts and expenditure, respectively; 
- the compensation of labour received by employees represents 54.5% of generated income, 
whereas the compensation of labour received by employers and/or own-account workers 
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represents 7.5% – a large proportion of these workers have a low educational level and they 
can therefore only be attributed with the lower level of income generated per worker ; 
- the above-mentioned functional distribution of income also contributes with a share of 38% 
to the capital;  
- households receive 84.5% of generated income and have 69.3% of disposable income; the 
group whose main source of income is wages and salaries (employees) is the most 
representative; 
- final consumption absorbs the most significant part of the disposable income of institutions, 
except for the non-financial and financial corporations, even exceeding it in the case of the 
general government and of the group “others” amongst the households (those whose main 
source of income is not wages and salaries, mixed income including property income or 
income in connection with old age). 
With the initial aim of improving the financial situation of households, two scenarios were 
defined and two experiments were performed in order to measure and identify impacts: a 
reduction of 1% in the direct tax rate paid by households to the government – scenario A; an 
increase of 1% in the social benefits other than social transfers in kind paid by the government 
to households – scenario B. Both of the impacts generated had similar mathematical signs, 
although the effects of scenario B were smaller. The direct effect of the two above-mentioned 
shocks on the (reduction of the) receipts of the general government had direct consequences 
for its final consumption, which, in turn, had obvious repercussions on both final demand and 
supply. The gross domestic product and gross national income (at market prices) then 
decreased, with consequences at the level of disposable income, consumption and saving (the 
current budget balance), as well as at the level of net lending/borrowing (the total budget 
balance). Particular emphasis is laid on the net borrowing of the economy, which increased by 
6.29% in scenario A and by 4.63% in scenario B, as well as on the unemployment rate, which  
increased by 1.517 percentage points in scenario A and by 0.190 percentage points in scenario 
B. Therefore, from the algebraic version of the SAM that was defined, the two experiments 
showed that the intention of improving the financial situation of households resulted in a 
worse overall situation, not only for the households themselves, but also for the economy in 
general and for all the other institutions, especially the general government. 
Details were specified in order to provide the information needed not only to perform a 
similar exercise in other applications, but also to easily detect all the underlying failures, 
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inconsistencies, errors, etc. The choice of experiments whose results can be compared with 
reality (which is not this case) is also very important. In the author’s view, this is the way in 
which a work such as this one can be developed and improved upon. 
Modelling techniques can be considered as a support of (socio-)economic theory, so that 
better and more stable empirical evidence can help in the (re-)evaluation of this theory or even 
in the (re-)orientation of the way in which reality has traditionally been defined and 
conceptualised. The SAM, in both its versions, can be a valuable working instrument to be 
used for these purposes. 
At the same time, by using a working instrument such as the SAM, the policy design can be 
based on a more positive and less normative analysis. 
The potentialities and possibilities for further study provided by the SAM were emphasised, 
and, in this context, the author would like to encourage the authorities to include the teaching 
of its methodology in the curricula of courses in secondary and higher education, in the areas 
related with the social sciences. 
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Appendix A. Portuguese National Accounts for 1995 (SNA Tables) 
 
Table A.1a. Integrated Economic Accounts (in millions of euros) - Uses 
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Table A.1b. Integrated Economic Accounts (in millions of euros) - Resources 
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Table A.2.1a. Institutional Sector Accounts (in millions of euros) - (I) Production and (II.1.1.) Generation of Income Accounts  
(in millions of euros) – Uses 
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Table A.2.1b. Institutional Sector Accounts (in millions of euros) - (I) Production and (II.1.1.) Generation of Income Accounts  
(in millions of euros) – Resources 
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Table A.2.2a. Institutional Sector Accounts (in millions of euros) - (II.1.2.) Allocation of Primary Income and  
(II.2.) Secondary Distribution of Income Accounts (in millions of euros) – Uses 
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Table A.2.2b. Institutional Sector Accounts (in millions of euros) - (II.1.2.) Allocation of Primary Income and  
(II.2.) Secondary Distribution of Income Accounts (in millions of euros) – Resources            
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Table A.2.3a. Institutional Sector Accounts (in millions of euros) - (II.3.) Distribution of Income in Kind,  
(II.4.1.) Use of Disposable Income and (II.4.2.) Use of Adjusted Income Accounts (in millions of euros) – Uses 
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Table A.2.3b. Institutional Sector Accounts (in millions of euros) - (II.3.) Distribution of Income in Kind,  
(II.4.1.) Use of Disposable Income and (II.4.2.) Use of Adjusted Income Accounts (in millions of euros) – Resources 
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Table A.2.4a. Institutional Sector Accounts (in millions of euros) - (III) Accumulation Accounts (in millions of euros) – Changes in Assets 
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Table A.2.4b. Institutional Sector Accounts (in millions of euros) - (III) Accumulation Accounts (in millions of euros)  
– Changes in Liabilities and Net Worth  
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Table A.3a. Rest of the World Accounts (in millions of euros) – External Accounts (VI) of 
Goods and Services and (VII) of Primary Income and Current Transfers  
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Table A.3b. Rest of the World Accounts (in millions of euros) – External Accumulation 
Accounts (VIII) 
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Table A.4a. Supply of products at basic prices (current prices in millions of euros)  
– Output of goods and services by activities 01-24 
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Table A.4b. Supply of products at basic prices (current prices in millions of euros) 
 – Output of goods and services by activities 25-51 
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Table A.4c. Supply of products at basic prices (current prices in millions of euros)  
– Output of goods and services by activities 52-85 
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Table A.4d. Supply of products at basic prices (current prices in millions of euros) – Output 
of goods and services by activities 90-95 and Total Output; Imports of goods and 
services; Total supply at basic prices; Trade and transport margins; Taxes and subsidies 
on products; Total supply at purchasers’ prices 
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Table A.5a. Use of products at purchasers’ prices (current prices in millions of euros)  
– Intermediate consumption by activities 01-26 
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Table A.5b. Use of products at purchasers’ prices (current prices in millions of euros)  
– Intermediate consumption by activities 27-61  
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Table A.5c. Use of products at purchasers’ prices (current prices in millions of euros)  
– Intermediate consumption by activities 62-100  
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Table A.5d. Use of products at purchasers’ prices (current prices in millions of euros) – Total 
intermediate consumption by activities; Final consumption; Gross Capital Formation; 
Exports of goods and services; Total uses at purchasers’ prices 
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Table A.6. “From whom to whom” matrices (in millions of euros) 
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Table A.7a. Description of codes and grouping of Products - Codes  
Code17 Description 
01 Products of agriculture, hunting and related services 
02 Products of forestry, logging and related services 
05 Fish and other fishing products, services incidental to fishing 
10 Coal and lignite; peat 
11 Crude petroleum and natural gas; services incidental to oil and gas extraction 
excluding surveying 
12 Uranium and thorium ores 
13 Metal ores 
14 Other mining and quarrying products 
15 Food products and beverages 
16 Tobacco products 
17 Textiles 
18 Wearing apparel; furs 
19 Leather and leather products 
20 Wood and products of wood and cork (except furniture), articles of straw and plaiting 
materials 
21 Pulp, paper and paper products 
22 Printed matter and recorded media 
23 Coke, refined petroleum products and nuclear fuel 
24 Chemicals, chemical products and man-made fibres 
25 Rubber and plastic products 
26 Other non-metallic mineral products 
27 Basic metals 
28 Fabricated metal products, except machinery and equipment 
29 Machinery and equipment n.e.c. 
30 Office  machinery and computers 
31 Electrical machinery and apparatus n.e.c 
32 Radio, television and communication equipment and apparatus 
33 Medical, precision and optical instruments, watches and clocks 
34 Motor vehicles, trailers and semi-trailers 
35 Other transport equipment 
36 Furniture; other manufactured goods n.e.c. 
37 Recovered secondary raw materials  
40 Electrical energy, gas, steam and hot water 
41 Collected and purified water, distribution services of water 
45 Construction work 
50 Trade, maintenance and repair services of motor vehicles and motorcycles; retail 
trade services of automotive fuel 
51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 
52 Retail trade, except of motor vehicles and motorcycles; repair of personal and 
household goods 
                                                 
17 CPA codes, the Classification of Products by Activity that shows the principal products of activities according 
to NACE  Rev.1 (General Industrial Classification of Economic Activities within the European Union). 
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Code17 Description 
55 Hotels and restaurants 
60 Land transport; transport via pipelines 
61 Water transport 
62 Air transport 
63 Supporting and auxiliary transport activities; activities of travel agencies 
64 Post and telecommunications 
65 Financial intermediation, except insurance and pension funding 
66 Insurance and pension funding, except compulsory social security 
67 Activities auxiliary to financial intermediation 
70 Real estate activities 
71 Renting of machinery and equipment without operator and of personal and household 
goods 
72 Computer and related activities 
73 Research and development 
74 Other business activities 
75 Public administration and defence; compulsory social security 
80 Education 
85 Health and social work 
90 Sewage and refuse disposal, sanitation and similar activities 
91 Activities of membership organisations n.e.c. 
92 Recreation, cultural and sporting activities 
93 Other service activities 
95 Private households with employed persons 
 
 
Table A.7b. Description of codes and grouping of Products - Groups  
 
Group Code Description 
1 01-05 Products of agriculture, hunting, forestry, fisheries and aquaculture 
2 10-41 Products from mining and quarrying, manufactured products and energy 
products 
3 45 Construction work 
4 50-64 Wholesale and retail trade services; repair services, hotel and restaurant 
services, transport and  communication services 
5 65-74 Financial intermediation services, real estate, renting and business services 
6 75-95 Other services 
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Table A.8a. Description of codes and grouping of Activities - Codes  
Code18 Description 
01 Agriculture, hunting and related activities 
02 Forestry, logging and related service activities 
05 Fishing, operation of fish hatcheries and fish farms; service activities incidental to 
fishing 
10 Mining of coal and lignite; extraction of peat 
11 Extraction of crude petroleum and natural gas; service activities incidental to oil and 
gas extraction excluding surveying 
12 Mining of uranium and thorium ores 
13 Mining of metal ores 
14 Other mining and quarrying 
15 Manufacture of food products and beverages 
16 Manufacture of tobacco products 
17 Manufacture of textiles 
18 Manufacture of wearing apparel; dressing and dyeing of fur 
19 Tanning and dressing of leather; manufacture of luggage, handbags, saddlery, harness 
and footwear 
20 Manufacture of wood and of products of wood and cork, except furniture; 
manufacture of articles of straw and plaiting materials 
21 Manufacture of pulp, paper and paper products 
22 Publishing, printing and reproduction of recorded media 
23 Manufacture of coke, refined petroleum products and nuclear fuel 
24 Manufacture of chemicals and chemical products  
25 Manufacture of rubber and plastic products 
26 Manufacture of other non-metallic mineral products 
27 Manufacture of basic metals 
28 Manufacture of fabricated metal products, except machinery and equipment 
29 Manufacture of machinery and equipment n.e.c. 
30 Manufacture of office machinery and computers 
31 Manufacture of electrical machinery and apparatus n.e.c. 
32 Manufacture of radio, television and communication equipment and apparatus 
33 Manufacture of medical, precision and optical instruments, watches and clocks 
34 Manufacture of motor vehicles, trailers and semi-trailers 
35 Manufacture of other transport equipment 
36 Manufacture of furniture; manufacturing n.e.c. 
37 Recycling 
40 Electricity, gas, steam and hot water supply 
41 Collection, purification and distribution of water 
45 Construction 
50 Sale, maintenance and repair of motor vehicles and motorcycles; retail sale of 
automotive fuel 
51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 
52 Retail trade services, except of motor vehicles and  motorcycles; repair services of 
personal and household goods 
                                                 
18 NACE  Rev.1 code, the classification of economic activities within the European Union. 
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Code18 Description 
55 Hotel and restaurant services 
60 Land transport; transport via pipeline services 
61 Water transport services 
62 Air transport services 
63 Supporting and auxiliary transport services; travel agency services  
64 Post and telecommunication services 
65 Financial intermediation services, except insurance and pension funding services  
66 Insurance and pension funding services, except compulsory social security services  
67 Services auxiliary to financial intermediation 
70 Real estate services 
71 Renting of machinery and equipment without operator and of personal and household 
goods 
72 Computer and related services 
73 Research and development services 
74 Other business services 
75 Public administration and defence services; compulsory social security services 
80 Education services 
85 Health and social work services 
90 Sewage and refuse disposal services, sanitation and similar services 
91 Membership organisation services n.e.c. 
92 Recreational, cultural and sporting services 
93 Other services 
95 Private households with employed persons 
 
 
Table A.8b. Description of codes and grouping of Activities - Groups  
 
Group Code Description 
1 01-05 Agriculture, hunting and forestry; fishing and operation of fish hatcheries and 
fish farms  
2 10-41 Industry, including energy 
3 45 Construction 
4 50-64 Wholesale and retail trade, repair of motor vehicles and household goods, hotels 
and restaurants; transport and communications 
5 65-74 Financial, real-estate, renting and business activities 
6 75-95 Other service activities 
 
Note: In the Use of Products at purchasers’ prices – Tables A.5 – there is also an activity 100 
considered as a fictitious activity for the uses of the Financial Intermediation Services 
Indirectly Measured (FISIM), the intermediate consumption of which was added to the 
intermediate consumption by the group 5 activities of the group 5 products of the SAM. 
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Appendix B. Identifying the items and balances of the various internal accounts of the 
SNA in the aggregate SAM   
As mentioned in Chapter 2, (Section 2.2), the SNA is the basic source of information for the 
construction of the SAM used in this work; therefore, almost all the flows that are part of the 
former are integrated into the latter.  
Next, the items and balances of the several (T) accounts of the Portuguese SNA for 1995 
(Appendix A), represented in the matrix format by the NAM (National Accounting Matrix – 
Table B.1) will be identified in the SAM (Tables 1, 2 or 15), each of them referring to an 
aspect of the economic circuit (see Outline 1). The cells of the basic SAM (Table 1) and the 
basic NAM (Table 2) will be referred to when the SAM and the NAM accounts, respectively, 
are to be analysed. As uses (outlays, expenditures or changes in assets) and resources 
(incomes, receipts or changes in liabilities and net worth), which are always recorded in 
millions of euros, we will use the designations that we used for the various accounts of the 
SAM. We will add a “ ´ ” to the SAM balances. 
The author will deal with gross balances and will not therefore take into account the 
consumption of fixed capital.  
Besides the external transactions of the rest of the world account, the author will also work 
upon the goods and services account, at current prices, the current accounts and the 
accumulation accounts (with the exception of SNA account III.3 - other changes in assets 
account), which are the accounts made available by the Portuguese National Accounts.  
 
Goods and Services Account (SNA account 0) - balanced by definition:  
 
Resources  
Trade and transport margins (total) (1,1) .........................................................................  0 
Output of goods and services (2,1) .......................................................................  154 394 
Imports of goods and services (8,1) ........................................................................  29 454 
Net taxes on products (2,1) .....................................................................................  10 535 
- paid to Portuguese institutions ……………………… ...................... 10 283 
- paid to European Union institutions ………………………...............     252 
Total .......................................................................................................................  194 383 
 
Uses   
Trade and transport margins (total) (1,1) .........................................................................  0 
Intermediate consumption (1,2) ............................................................................... 84 102 
Final consumption expenditure (1,5) ....................................................................... 66 225 
Gross capital formation (1,6) ................................................................................... 19 623 
Exports of goods and services (1,8) ......................................................................... 24 433 
Total ........................................................................................................................ 194 383 
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This account can be associated with the SAM’s “products” account, belonging to the group of 
“production” accounts.  
Thus:  
  
Resources   
Intermediate consumption (3,2) ............................................................................... 84 102 
Trade and transport margins (total) (3,3) ..........................................................................  0 
Final consumption expenditure of the national institutions in the economy (3,4) ... 64 898 
Gross capital formation (3,5) .................................................................................   19 623 
Exports of goods and services (3,7) .......................................................................   24 433 
Aggregate demand .................................................................................................. 193 056 
 
Uses  
Output of goods and services (2,3) .......................................................................  154 394 
Trade and transport margins (total) (3,3) .........................................................................  0 
Net taxes on products paid to Portuguese institutions (4,3) ....................................  10 283 
Imports of goods and services plus net taxes on products paid to  
  European Union institutions (7,3) ........................................................................   28 379 
- imports of goods and services  ………………………..... ………..   28 127 
- net taxes on products paid to European Union institutions ......... ....       252 
Aggregate supply ...................................................................................................  193 056 
 
The difference between these two accounts is in the “direct purchases abroad by residents” 
(1327), considered in the SAM as a “current transfer to the rest of the world”, since it does not 
represent an expenditure in the economy and should not therefore be considered in the final 
consumption sub-matrix (see Outline 1). 
 
Production Account (SNA account I) - which describes the transactions that constitute the 
appropriately named production process:  
Resources  
Output of goods and services (2,1) .......................................................................  154 394 
Net taxes on products (2,1) .....................................................................................  10 535 
- paid to Portuguese institutions  ……..………………… .... ….…...   10 283 
- paid to European Union institutions ………..……….…..... ..……..       252 
Total ........................................................................................................................ 164 929 
  
Uses  
Intermediate Consumption (1,2) .............................................................................. 84 102 
(B1g) Gross added value/gross domestic product (3,2) .. ......................................... 80 827 
Total ........................................................................................................................ 164 929 
 
We associated this account with the SAM’s “activities” account:  
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Resources  
Production (output of goods and services) (2,3) ...................................................  154 394 
 
Uses  
Intermediate consumption (3,2) ..............................................................................  84 102 
Net taxes on production ..............................................................................................- 433 
- paid to Portuguese institutions (4,2) ……………..............................   - 346 
- paid to European Union institutions (7,2)   ……………..........…...….  - 87 
(B1g´) Gross added value/gross domestic product, at factor cost (1,2) ..................  70 725 
Total costs .............................................................................................................. 154 394 
 
We therefore have: 
Gross added value/gross domestic product, at factor cost (B1g´) = Gross domestic product 
(at market prices, B1g) - net indirect taxes or net taxes on products and imports (70 725 = 
80 827 - (10 535- 433)).  
In the SAM, the GDP (gross domestic product) at market prices can be calculated by adding 
to the GDP at factor cost the net indirect taxes paid to the Portuguese government and to the 
European Union institutions: 70 725 + (-346-87) + (10283+252) = 80 827. 
 
Primary Distribution of Income Accounts (SNA account II.1) – which show how primary 
incomes, i.e. incomes that accrue as a result of involvement in processes of production or the 
ownership of assets that may be needed for production purposes, are distributed among 
institutions and activities:  
- Generation of income account (SNA account II.1.1) 
Resources  
(B1g) Gross added value/gross domestic product .................................................... 80 827 
 
Uses  
Compensation of employees paid by Portuguese institutions................................... 38 563 
- to Portuguese institutions ……………..…………… ............ ……..  38 500 
- to the rest of the world  …………………..……… ............ ………..        64 
Net taxes on production and imports paid by Portuguese institutions ....................  10 102 
- to Portuguese institutions  ................................................................    9 937 
- to the rest of the world  ........................................................................   165 
 (B2g + B3g) Gross operating surplus + Gross mixed income ...............................  32 161 
Total .........................................................................................................................  80 827 
 
- Allocation of primary income account (SNA account II.1.2) 
Resources  
(B2g + B3g) Gross operating surplus + Gross mixed income ................................  32 161 
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Compensation of employees received by Portuguese institutions ...........................  38 620 
- from Portuguese institutions ............................................................. 38 500 
- from the rest of the world  .............................................................. .       120 
 Net taxes on production and imports  
    received/paid by Portuguese institutions ..........................................................  9 937 
Property income received by Portuguese institutions ............................................... 27 952 
- from Portuguese institutions ...........................................................   24 829 
- from the rest of the world ................................................................     3 363 
Total  .....................................................................................................................  108 670 
 
Uses  
Property income paid by Portuguese institutions.....................................................  28 191 
- to Portuguese institutions ................................................................   24 829 
- to the rest of the world .....................................................................    3 363 
 (B5g) Gross national income .................................................................................  80 479 
Total ......................................................................................................................  108 670 
 
- (Summary) Primary distribution of income account (generation and allocation - SNA 
account II.1) 
Resources  
(B1g) Gross added value/gross domestic product (3,1) ...........................................  80 827 
Property income received by Portuguese institutions from Portuguese  
institutions (3,3) .................................................................................................  24 828 
Primary income from the rest of the world (3,8) .......................................................  3 243 
- compensation of employees .................................................................   120 
- property income .................................................................................  3 123 
Total ......................................................................................................................  108 898 
 
Uses  
Property income paid by Portuguese institutions to Portuguese  
institutions (3,3) ..................................................................................................  24 828 
Primary income to the rest of the world (8,3) ............................................................  3 591 
- compensation of employees .................................................................     64 
- property income .................................................................................  3 363 
- net taxes on production and imports ....................................................   165 
(B5g) Gross national income (4,3) ........................................................................... 80 479 
Total ......................................................................................................................  108 898 
 
We can associate these accounts with the SAM’s “factors of production” account, which has 
the following composition:  
Resources 
(B1g´) Gross added value /gross domestic product, at factor cost (1,2) .................  70 725 
- Labour (compensation of employees paid by  
    Portuguese institutions)  ....................................................................   38 563 
- Others ((B2g´ + B3g´) Gross operating surplus +  
   Gross mixed income) .........................................................................   32 161 
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Compensation of factors from the rest of the world (1,7) .......... …………………..  3 243 
- Labour (compensation of employees) .....................................................   120 
- Others  (property income)  ...................................................................   3 123 
Aggregate Income of Factors ...................................................................................  73 968 
   
Uses 
(B5g´) Gross national income, at factor cost (4,1)..................................................   70 542 
- Labour (compensation of employees received by  
Portuguese institutions) ...................................................................   38 620 
- Other  compensation of factors  .........................................................   31 922 
Compensation of factors to the rest of the world (7,1) ..............................................  3 426 
- Labour (wages and salaries) ..................................................................       64 
- Other  (property income) .......................................................................  3 363 
Aggregate Income of Factors ...................................................................................  73 968 
 
In establishing the connection between those accounts, we have:  
Gross national income, at factor cost (B5g´) = Gross national income (at market prices, 
B5g) – net indirect taxes or net taxes on production and imports received/paid by 
Portuguese institutions (70 542 = 80 479 – 9 937).  
 
Secondary Distribution of Income, Redistribution of Income in Kind and Use of Income 
Accounts. The first two accounts show how the balance of primary incomes (national income) 
is transformed into disposable income through the receipt and payment of current transfers; 
the third account shows how gross disposable income is distributed between final 
consumption and saving. 
 
- Secondary distribution of income and redistribution of income in kind accounts (SNA 
accounts II.2 and 3) 
Resources  
(B5g) Gross national income (4,3) ..........................................................................  80 479 
Current transfers within Portuguese institutions19 (4,4) ..........................................  51 569 
Current transfers from the rest of the world19 (4,8) ..................................................  3 960 
Total ....................................................................................................................... 136 008 
 
Uses 
Current transfers within Portuguese institutions20 (4,4)...........................................  51 569 
                                                 
19 Total Current transfers (resources) = 51 569 + 3960 = 55 529: 
Current taxes on income, wealth, etc. received by Portuguese institutions ..................................................   7 161 
Social contributions and benefits received by Portuguese institutions.........................................................  33 523 
Other current transfers received by Portuguese institutions.........................................................................  14 845 
20 Total current transfers (uses) = 51 569 + 922 = 52 491: 
Current taxes on income, wealth, etc. paid by Portuguese institutions ..........................................................  7 161 
Social contributions and benefits paid by Portuguese institutions ...............................................................  33 524 
Other current transfers paid by Portuguese institutions .............................................................................   11 807 
FROM THE SNA TO A SAM-BASED MODEL. An application to Portugal.  
(S.Santos, May2008) 
- 130 - 
Current transfers to the rest of the world20 (8,4) ..........................................................  922 
 (B6/7g) Gross disposable income (5,4)...................................................................  83 517 
Total ....................................................................................................................... 136 008 
 
 
- Use of income account (SNA account II.4) 
Resources  
(B6/7g) Gross disposable income (5,4)  ...................................................................  83 517 
Adjustment for the change in the net equity of households in pension fund  
   reserves (5,5) ………………………………………………………………….. ........  752 
Total ……………………………………………………………………….. ...........  84 269 
   
Uses  
Final consumption (1,5) ..........................................................................................  66 225 
Adjustment for the change in the net equity of households in pension fund  
   reserves (5,5) ………………………………………………………………….. ........  752 
(B8g) Gross saving (6,5) ...........................................................................................  17 291 
Total ……………………………………………………………………….. ...........  84 269 
 
Here is the SAM’s “current” account of the Institutions:  
Resources  
(B5g´) Gross national income, at factor cost (4,1) ..................................................  70 542 
- Compensation of employees ..............................................................   38 620 
- other compensations of factors  ...........................................................  31 922 
Other net taxes on production paid to Portuguese institutions (4,2) ...........................- 346 
Net taxes on products paid to Portuguese institutions (4,3) ..................................... 10 283 
Current transfers within Portuguese institutions21 (4,4)...........................................  42 145 
Current transfers from the rest of the world (4,7) .....................................................   3960 
Aggregate income ................................................................................................... 126 583 
   
Uses  
Final consumption in the economy (3,4)..................................................................  64 898 
Current transfers within Portuguese institutions21 (4,4)...........................................  42 145 
 Current transfers to the rest of the world (7,4)..........................................................  2 249 
- current transfers to the rest of the world  ..............................................     922 
- direct purchases abroad by residents .....................................................  1 327 
(B8g´) Gross saving (5,4).........................................................................................  17 291 
Aggregate income ..................................................................................................  126 583 
   
We thus have the total of the SAM’s current account, which we have called aggregate income, 
corresponding to the sum of the items:   
Gross national income (B5g) + current transfers within Portuguese institutions + current 
transfers from the rest of the world (126 583 = 80 479 + 42 145 + 3 960) 
                                                 
21 Includes “Adjustment for the change in the net equity of households in pension fund reserves”.  
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or 
Gross disposable income (B6/7g) + current transfers within Portuguese institutions + 
current transfers to the rest of the world (126 583 = 83 517 + 42 145 + 922). 
 
Capital Account (SNA account III.1) – which records non-financial investment transactions 
and capital transfers, considered as the partition of property transactions:  
Changes in liabilities and net worth (resources) 
(B8g) Gross saving (6,5) .........................................................................................  17 291 
Capital transfers within Portuguese institutions (6,6) ...............................................  4 930 
Capital transfers from the rest of the world (6,8) ......................................................  2 320 
Total .........................................................................................................................  24 541 
  
Changes in assets (uses)  
Gross capital formation (1,6) ...................................................................................  19 623 
Capital transfers within Portuguese institutions (6,6) ...............................................  4 930 
Capital transfers to the rest of the world (8,6) ...............................................................  29 
    - Acquisitions less disposals of non-produced non-financial assets …… 0 
(B9) Net borrowing/lending (7,6) ..................................................................................- 40 
Total .........................................................................................................................  24 541 
 
We have the following SAM’s “capital” account:  
Changes in liabilities and net worth (resources) 
 (B8g’) Gross saving (5,4) .......................................................................................  17 291 
Capital transfers within Portuguese institutions (5,5) ...............................................  4 930 
Capital transfers from the rest of the world (5,7) ......................................................  2 320 
(B9’) - Net borrowing/lending  (5,6) ..............................................................................  40 
Investment Funds .....................................................................................................  24 582 
  
Changes in assets (uses)  
Gross Capital Formation (3,5)..................................................................................  19 623 
Capital transfers within Portuguese institutions (5,5) ...............................................  4 930 
Capital transfers to the rest of the world (7,5) ...............................................................  29 
- Acquisitions less disposals of non-produced non-financial assets …….. 0 
Aggregate Investment ..............................................................................................  24 582 
 
The only difference between these two accounts is in the way in which net borrowing/lending 
is considered. In the SAM’s capital account, it is considered as a component of investment 
funds, required/not required to cover the aggregate investment, in other words, it is the 
financing requirement/capacity of the economy that will be covered/absorbed by financial 
transactions (from/to the rest of the world, since the national funds are not enough/in excess). 
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Financial Account (SNA account III.2) – records the transactions in financial assets and 
liabilities between institutional units, and between these and the rest of the world: 
Changes in liabilities and net worth (resources) 
Financial transactions within Portuguese institutions (7,7) .....................................  35 030 
Financial transactions from the rest of the world (7,8) .............................................  9 257 
(B9F) Net borrowing/lending (7,6) .............................................................................. - 40 
 Total .......................................................................................................................  44 247 
 
Changes in assets (uses)  
Financial transactions within Portuguese institutions (7,7) ....................................  35 030 
Financial transactions to the rest of the world (8,7) ..................................................  9 217 
Total ........................................................................................................................  44 247 
 
We have the following SAM’s “financial” account:  
Changes in liabilities and net worth (resources) 
Financial transactions within Portuguese institutions (6,6) ....................................  35 030 
Financial transactions from the rest of the world (6,7) .............................................  9 257 
Total ......................................................................................................................... 44 287 
 
Changes in assets (uses) 
Financial transactions within Portuguese institutions (6,6) .....................................  35 030 
Financial transactions to the rest of the world (7,6)...................................................  9 217 
(B9´F) - Net borrowing/lending (5,6) ............................................................................  40 
Total ........................................................................................................................  44 287 
 
The explanation for the difference between these accounts is, once again, in the way in which 
net borrowing/lending is considered. In the SAM’s financial account, it is considered as a use 
because it is used to cover/absorb the financing requirement/capacity of the economy, with 
financial transactions from/to the rest of the world (an amount that represents a liability with 
the rest of the world, in the case of the financing requirement). 
 
Rest of the World Account (SNA account V) – records transactions between resident and non-
resident units. 
Resources / changes in liabilities and net worth  
Imports of goods and services (8,1) .........................................................................  29 454 
- goods and services  ...........................................................................  28 127 
- direct purchases abroad by residents  .................................................. 1 327 
Primary income to the rest of the world (8,3) ...........................................................  3 591 
- compensation of employees ....................................................................  64 
- property income .................................................................................  3 363 
- net taxes on production and imports .....................................................  165 
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Current transfers to the rest of the world (8,4) .............................................................  922 
- social benefits other than social transfers in kind ................................     30 
- others ....................................................................................................   892 
Capital transfers to the rest of the world (8,6) ...............................................................  29 
    - Acquisitions less disposals of non-produced non-financial assets …… 0 
Financial transactions to the rest of the world (8,7) ..................................................  9 217 
Total ........................................................................................................................  43 213 
 
Uses / changes in assets 
Exports of goods and services (1,8) ........................................................................  24 433 
Primary income from the rest of the world (3,8) .......................................................  3 243 
- compensation of employees  ................................................................   120 
- property income  ................................................................................  3 123 
Current transfers from the rest of the world (4,8) ......................................................  3960 
- social benefits other than social transfers in kind  ................................    29 
- others ...................................................................................................  3931 
Capital transfers from the rest of the world (6,8).......................................................  2 320 
Financial transactions from the rest of the world (7,8) .............................................  9 257 
    - Net lending .............................................................................................. - 40 
Total ........................................................................................................................  43 213 
 
In the SAM’s “rest of the world” account:  
Resources / changes in liabilities and net worth  
Compensation of factors to the rest of the world (7,1) .............................................  3 426 
- Labour (wages and salaries) .....................................................................    64 
- Others (property income) ......................................................................  3 363 
Net taxes on production paid to European Union institutions (7,2) ............................. - 87 
Imports of goods and services plus net taxes on products paid to  
  European Union institutions  (7,3) .......................................................................   28 379 
- imports of goods and services .........................................................   28 127 
- net taxes on products paid to European Union institutions ...................  252  
Current transfers to the rest of the world (7,4) ..........................................................  2 249 
- current transfers to the rest of the world  ................................................   922 
- direct purchases abroad by residents  ....................................................  1 327 
Capital transfers to the rest of the world (7,5) ...............................................................  29 
- Acquisitions less disposals of non-produced non-financial assets ...............  0 
Financial transactions to the rest of the world (7,6)...................................................  9 217 
Total ........................................................................................................................  43 213 
 
Uses / changes in assets 
Compensation of factors from the rest of the world (1,7) ........................................   3 243 
- Labour (wages and salaries) ....................................................................   120 
- Others (property income)  .....................................................................  3 123 
Exports of goods and services (3,7) ........................................................................  24 433 
Current transfers from the rest of the world (4,7) .....................................................  3 960 
Capital transfers from the rest of the world (5,7) ......................................................  2 320 
Financial transactions from the rest of the world (6,7) .............................................  9 257 
    - Net lending ................................................................................................  40 
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Total  .......................................................................................................................  43 213 
 
There is a close relationship between both accounts. 
 
Therefore, generally speaking, if it were not for indirect taxation, the association of SAM 
accounts with national (T) accounts would be perfect – with the aggregate SAM being 
calculated from these accounts. The latter could also be calculated from the former, which 
may not be true if some disaggregation is undertaken. “SAMs are an extension of the core 
national accounts as presented in the European System of Accounts (ESA95) and the System 
of National Accounts (SNA 93)” (LEG, 2003).  
The author also systematises, in a more detailed fashion, the differences between the matrix 
format of the National Accounts and the SAM in her works “Better policy analysis with better 
data. Constructing a Social Accounting Matrix from the European System of National 
Accounts” (Santos, 2006a) and “Macro-SAMs for Modelling Purposes. An Application to 
Portugal in 2003” (Santos, 2007a). 
Thus, one of the many advantages of the SAM approach could be referred to here, using the 
words of Pyatt (1991): 
“by sticking to essentials, the relationship between economic concepts and principles, on 
the one hand, and on the other, the accounting structure they give rise to, can be kept 
clearly in the open”. 
 
Table B.1 summarises what was seen for the Portuguese national accounts in 1995. 
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Table B.1. Portuguese Basic NAM (National Accounting Matrix) for 1995 (in millions of euros) 
SNA Account (1) (2) (3) (4) (5) (6) (7) (8) 
0. Goods and services (1) 
Trade and transport  
margins 
(0) 
Intermediate 
consumption 
(84 102) 
  Final consumption (66 225) 
Gross 
capital 
formation 
(19 623) 
 
Exports of 
goods and 
services 
(24 433) 
I. Production (2) 
Output of goods 
and services + Net 
taxes on products  
(154 394 + 10 535) 
       
II.1. Primary 
distribution of 
income 
(3)  
Gross added 
value 
(80 827) 
Property 
income 
(24 828) 
    
Primary income 
from the RW 
(3 243) 
II.2, II.3. Secondary 
distribution of income 
and redistribution of 
income in kind 
(4)   
Gross national 
income 
(89 479) 
Current 
Transfers 
(51 569) 
   
Current 
transfers from 
the RW 
(3 960) 
II.4. Use of income (5)    
Gross 
disposable 
income 
(83 517) 
Adjustment for the change in 
the net equity of households in 
the pension fund reserve 
(752) 
   
III.1. Capital (6)     Gross saving (17 291) 
Capital 
transfers 
(4 930) 
 
Capital 
transfers from 
the RW 
(2 320) 
III.2. Financial (7)      
Net 
borrowing 
(- 40) 
Financial 
transactions 
(35 030) 
Financial 
transactions 
from the RW 
(9 257) 
V. Rest of the world (8) 
Imports of goods 
and services 
(29 454) 
 
Primary 
income to the 
RW 
( 3 591) 
Current 
transfers 
to the RW 
(922) 
 
Capital 
transfers to 
the RW 
(29) 
Financial 
transactions 
to the RW 
(9 217) 
 
Total 194 383 164 929 108 898 136 008 84 269 24 541 44 247 43 213 
Source: Round (2003); Keuning (1996); ESA 95; Portuguese National Accounts (Appendix A). 
Row totals match column totals. 
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Appendix C. Portuguese Pilot - National Accounting Matrix (NAM) for 1995  
Table C.1. Aggregate Pilot – NAM (in millions of euros)  
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Table C.222.1. Disaggregated Pilot-NAM cells (in millions of euros) – Cell (1,6) Final Consumption 
 
                                                 
22 a) See the methodological details on the cell’s calculation in LEG (2003), pp. 159-163. 
    b) Due to the unavailability of certain data in this version, some values of cells from former versions were also used, although they are not presented here. 
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Table C.2.2. Disaggregated Pilot-NAM cells (in millions of euros) – Cell (4,3) Generated Income 
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Table C.2.3. Disaggregated Pilot-NAM cells (in millions of euros)  
– Cell (4,4) Property Income; Cell (5,4) Net National Income 
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Table C.2.4. Disaggregated Pilot-NAM cells (in millions of euros)  
- Cell (5,5) Current Transfers among Residents; Cell (6,5) Net Disposable Income 
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Table C.2.5. Disaggregated Pilot-NAM cells (in millions of euros) – Cell (7,6) Net Saving 
 
 
Table C.3. Description of the grouping of labour - male and female  
Group ISCED23 level Description 
Lower 1&2 Primary and lower secondary school 
Medium 3 Upper and post-secondary school 
Higher 4&5 Tertiary education 
 
Table C.4. Description of codes and grouping of households  
Group Code24 Description (in accordance with the main source of income) 
Employees S143 Wages and salaries 
Employers 
(including own 
account workers) 
 
S141+S142 
S1441 
Mixed income including property income 
- employers (including own account workers) 
- recipients of property income 
Recipients of 
pensions S1442 Income in connection with old age (retirement) 
Others  
S1443 
S145 
Other transfer incomes (including other households) 
- recipients of other transfers incomes 
- other households25 
                                                 
23 International Standard Classification of Education (LEG, 2003). 
24 ESA 95 (Eurostat, 1996) Household Classification (LEG, 2003). 
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Appendix D. Additional data26   
Table D.1. Employment and compensation of employees in Portugal, by activities in 1995 
(in millions of euros) 
 
                                                                                                                                                        
25 Consists of persons permanently living in institutions. Such persons “are classified separately because the 
criterion of largest source of income does not allow a meaningful classification of these persons” (ESA 95, 
paragraph 2.84; LEG, 2003). 
26 This Appendix has all the additional data that were collected to estimate the parameters of the model and that 
are not contained in the tables of Appendix A or C. 
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Table D.2. Portuguese persons by types of labour and households in 1995 
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Table D.3. Portuguese population in 1995 
 Population 
Active 4 734 164 
  − Employed 4 483 700 
    • employees 3 345 300 
    • employers, own-account workers 
and other occupational status 1 138 400 
  − Unemployed 250 464 
Inactive 5 186 596 
Total 9 920 760 
Source: Instituto Nacional de Estatística (National Accounts - Supplementary Tables, 
Projections of Resident Population, Employment Survey) 
Notes: − The figures in italics were estimated from the Employment Survey.  
− In accordance with labour market statistics, the occupational status of the 
employed population, besides the employees (fle – see conventions), the 
employers and the own-account workers, includes the “members of producers’ 
cooperatives” and “another situation”, which are considered jointly here with 
employers and own- account workers (foal – see conventions). 
 
Table D.4. Gross fixed capital formation in Portugal by products and institutional sector in 
1995 (in millions of euros) 
 
Source: Instituto Nacional de Estatística (National Accounts - Supplementary Tables) 
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Appendix E. Sources and methodology by (macro)SAM’s blocks of sub-matrices 
E.1. Compensation of factors of production 
Sources 
− SAM: generation of income and allocation of primary income accounts of the institutions 
(II.1.1 and II.1.2, in integrated economic accounts or in institutional sector accounts – 
Tables A.1., A.2.1.and A.2.2.); external account of primary income and current transfers 
(V.II, in rest of the world accounts – Table A.3.); use of products at purchasers’ prices 
(current prices) (Table A.5.).  
− Parameters and exogenous variables (besides the SAM): employment and compensation of 
employees by activities (Table D.1); Portuguese persons by types of labour and households 
in 1995 (Table D.2); Portuguese population in 1995 (Table D.3). 
Methodology 
The other compensation of factors, in the gross national income sub-matrix, is the sum of the 
gross operating surplus and the balance of the income from property. The gross operating 
surplus is the gross added value (production minus intermediate consumption) minus the taxes 
paid on production plus the subsidies received on production minus the paid compensation of 
employees. 
The values of the Portuguese persons (Table D.2.) by types of labour (used in Chapters 3, 5 
and 6) and households (used in chapters 5 and 6) were adjusted to the values of the 
Portuguese population (Table D.3.), using the RAS method. 
 
E.2. Production 
Sources 
Production account of institutions (I, in integrated economic accounts or in institutional sector 
accounts – Tables A.1., A.2.1.); supply of products at basic prices (current prices) (Table 
A.4.); goods and services account (see related columns of integrated economic accounts – 
Table A.1.). 
 
E.3. External Trade 
Sources 
Supply of products at basic prices (current prices) (Table A.4.), for imports; use of products at 
purchasers’ prices (current prices) (Table A.5.), for exports; external account of goods and 
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services (V.I, in the rest of the world accounts – Table A.3a.); goods and services account (see 
related columns of the integrated economic accounts – Table A.1.). 
 
E.4. Net Indirect Taxes or Net Taxes on Production and Imports 
E.4.1. Net Taxes on Production 
Sources 
Primary distribution of income accounts of the institutions (II.1., in integrated economic 
accounts or in institutional sector accounts – Tables A.1 and A.2.1. and A.2.2.); external 
account of primary income and current transfers account (V.II, in rest of the world accounts – 
Table A.3.); use of products at purchasers’ prices (current prices) (Table A.3.).  
Methodology 
The totals by activity/ies are calculated from the use of the products table.  
The totals for the government and for the rest of the world are calculated from the table 
showing the allocation of the primary income account of the institutions (the totals for the rest 
of the world may also be calculated from the external account of the primary income and 
current transfers account, and this must be the case if some disaggregation is needed).  
The values by activity/ies for the rest of the world are calculated by applying the share of the 
activity/ies in the total to the total value of the rest of the world. The values (by activity/ies) 
for the government are calculated by the difference between the total value (by activity/ies) 
and the rest of the world’s value. 
 
E.4.2. Net Taxes on Products 
Sources 
Production account and primary distribution of income accounts of institutions (I and II.1, in 
integrated economic accounts or in institutional sector accounts – Tables A.1., A.2.1., A.2.2.); 
external account of the primary income and current transfers account (V.II, in the rest of the 
world accounts – Table A.3.); supply of products at basic prices (current prices) (Table A.4.); 
goods and services account (see related columns of integrated economic accounts – Table 
A.1.). 
Methodology 
The totals by product(s) are calculated from the supply of products table.  
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The totals for the government and for the rest of the world are calculated from the table 
showing the allocation of the primary income account of the institutions (the totals for the rest 
of the world may also be calculated from the external account of the primary income and 
current transfers account, and this must always be the case if some disaggregation is needed).  
The values by product(s) for the rest of the world, which will be added to imports (the 
external trade block), are calculated by applying the share of the product(s) in the total to the 
total value of the rest of the world. The values (by product(s)) for the government are 
calculated by the difference between the total value (by product(s)) and the rest of the world’s 
value. 
 
E.5. Trade and Transport Margins 
Sources 
Supply of products at basic prices (current prices) (Table A.4.). 
 
E.6. Domestic Trade 
E.6.1. Intermediate Consumption 
Sources 
Production account of institutions (I, in integrated economic accounts or in institutional sector 
accounts – Tables A.1. and A.2.1.); use of products at purchasers’ prices (current prices) 
(Table A.5.); goods and services account (see related columns of integrated economic 
accounts – Table A.1.). 
 
E.6.2. Final Consumption 
Sources 
Use of products at purchasers’ prices (current prices) (Table A.5.); use of disposable income 
(II.4, in integrated economic accounts or in institutional sector accounts – Tables A.1. and 
A.2.3.). 
 
E.6.3. Gross Capital Formation 
Sources 
Capital account of the institutions (III.1, in integrated economic accounts or in institutional 
sector accounts – Tables A.1 and A.2.4.); use of products at purchasers’ prices (current prices) 
(Table A.5.); goods and services account (see related columns of integrated economic 
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accounts – Table A.1.); gross fixed capital formation by products and institutional sector 
(Table D.4). 
Methodology 
The total gross capital formation by product(s) was calculated from the use of products table.  
The total gross capital formation by institution(s) was calculated from the capital account of 
the institutions table.  
The gross fixed capital formation by product(s) and institution(s) was calculated from the 
table with the same name.  
The changes in inventories and the acquisitions less disposals of valuables by product(s) and 
institution(s) were calculated by applying the share of the product(s) in the total to the total 
value of the institution(s). 
 
E.7. Current Transfers 
Sources 
Secondary distribution of income and use of disposable income accounts of the institutions 
(II.2 and II.4, in integrated economic accounts or in institutional sector accounts – Tables 
A.1., A.2.2. and A.2.3.); external account of primary income and current transfers account 
(V.II, in rest of the world accounts – Table A.3); “from whom to whom” matrices, made 
available particularly by the Portuguese Statistical Institute, for the inter-institutional flows 
(Table A.6.).  
 
E.8. Capital Transfers 
Sources 
Capital accounts of the institutions (III.1, in integrated economic accounts or in institutional 
sector accounts – Tables A.1. and A.2.4.); capital accounts, in the external accumulation 
accounts (V.III.1, in the rest of the world accounts – Table A.3.); “from whom to whom” 
matrices, made available particularly by the Portuguese Statistical Institute, for the inter-
institutional flows (Table A.6.). 
 
E.9. Gross Saving 
Sources 
Use of disposable income account of the institutions (II.4, in integrated economic accounts or 
in institutional sector accounts – Tables A.1. and A.2.3.). 
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E.10. Financial Transactions  
Sources 
Financial account of the institutions (III.2, in integrated economic accounts – Table A.1.).  
 
E.11. Net borrowing/lending 
Sources 
Capital account of the institutions (III.1, in integrated economic accounts or in institutional 
sector accounts – Tables A.1. and A.2.4.); external accumulation accounts (V.III, in the rest of 
the world accounts – Table A.3.).  
Methodology 
These values can be taken directly from the sources or calculated as the balance between the 
totals of the components of investment funds and aggregate investment or as the difference 
between the financial transactions from and to the rest of the world. 
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Appendix F. Conventions and declarations  
 
Sets (set indices: lower-case subscripts) 
 
f ε Factors of production  
− Labour – employees (fle) [with low education level (flel), with medium education level 
(flem), with high education level (fleh)] 
− Own assets (foa)  
- Labour – employers and/or own-account workers (foal) [with low education level 
(foall), with medium education level (foalm), with high education level (foalh)] 
- Capital - interests, profits, rents (foak) 
 
a ε Activities [agriculture, hunting and forestry; fishing and operation of fish hatcheries and 
fish farms (group1, a1); industry, including energy (group 2, a2); construction (group 3, a3); 
wholesale and retail trade, repair of motor vehicles and household goods, hotels and 
restaurants; transport and communications (group 4, a4); financial, real-estate, renting and 
business activities (group 5, a5); other service activities (group 6, a6)] 
 
p ε Products [products of agriculture, hunting, forestry, fisheries and aquaculture (group1, 
p1); products from mining and quarrying, manufactured products and energy products (group 
2, p2); construction work (group 3, p3); wholesale and retail trade services, repair services, 
hotel and restaurant services, transport and  communication services (group 4, p4); financial 
intermediation services, real estate, renting and business services (group 5, p5); other services 
(group 6, p6)] 
 
di ε Domestic Institutions  
– dic (current account of di) [households (dich): employees (group 1, dich1), employers 
and own account works (group 2, dich2), recipients of pensions (group 3, dich3), others 
(group 4; dich4); non-financial corporations (dicnfc); financial corporations (dicfc); 
general government (dicg); non-profit institutions serving households (dicnp-NPISHs)]   
– dik (capital account of di) [households (dikh), non-financial corporations (diknfc), 
financial corporations (dikfc), general government (dikg), and non-profit institutions 
serving households (diknp-NPISHs)]  
– dif  (financial account of di) 
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rw ε rest of the world  
 
In variables and parameters with two indices, the first represent the row and the second the 
column accounts (both indices may be equal). 
 
Parameters (lower-case, italics) 
α .. share of the production of each group of activities in the value of production of 
each group of products 
β .. proportion of gross added value in the value of production of each group of 
activities 
γ .. proportion of intermediate consumption in the value of production of each group 
of activities 
adv..  share of the value of acquisitions less disposals of valuables of each group of 
products by each group of domestic institutions in the total value of acquisitions 
less disposals of valuables by these institutions  
advc ..  coefficient of acquisitions less disposals of valuables: amount expended by each 
group of domestic institutions on acquisitions less disposals of valuables per unit 
of gross saving  
apc ..  average propensity to consume of each group of domestic institutions: amount of 
final consumption per unit of (gross) disposable income  
b2gp..  proportion of capital compensation (gross operating surplus) in labour 
compensation  
b3gc..  gross mixed income coefficient: amount of gross mixed income per employer 
and/or own-account worker 
b3s..    share of compensation of employers and/or own-account workers (gross mixed 
income) in the gross added value  
ce .. coefficient of main source of income of domestic institutions (households) 
recipients of compensation of employees 
cgfcf .. rate of coverage of gross fixed capital formation of each group of domestic 
institutions by investment grants received by these institutions 
chinv ..  share of the value of changes in inventories of each group of products by each 
group of domestic institutions in the total value of changes in inventories of that 
group of products 
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chinvc ..  coefficient of changes in inventories: amount of change in inventories of each 
group of products per unit of supply  
clr ..  share of compensation of employees paid by activities and sent to the rest of the 
world   
coa ..  coefficient of main source of income of domestic institutions (households) 
recipients of compensation of employers and/or own-account workers 
d1s .. share of compensation of employees in the gross added value  
d5s ..  share of current tax on income, wealth, etc. paid by each group of domestic 
institutions to each group of domestic institutions (Portuguese general 
government), in the total of current tax on income, wealth, etc. paid by the 
former   
d61s ..  share of social contributions paid by each group of domestic institutions to each 
group of domestic institutions in the total of social contributions paid by the 
former 
d62s ..  share of social benefits other than  social transfers in kind paid by each group of 
domestic institutions to each group of domestic institutions in the total of  social 
benefits other than social transfers in kind paid by the former  
d62rws.. share of social benefits other than  social transfers in kind paid by each group of 
domestic institutions to the rest of the world in the total of social benefits other 
than social transfers in kind paid by the former  
d7 ..  share of other current transfers paid by each group of domestic institutions to 
each group of domestic institutions in the total of other current transfers paid by 
the former  
d7rws ..  share of other current transfers paid by each group of domestic institutions to the 
rest of the world in the total of social benefits other than social transfers in kind 
paid by the former  
d91 ..  share of capital taxes paid by each group of domestic institutions (households) to 
each group of domestic institutions (Portuguese general government) in the total 
of  capital taxes paid by the former  
d92..  share of investment grants paid by each group of domestic institutions 
(Portuguese general government) to each group of domestic institutions in the 
total of  investment grants received by the latter  
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d92rw..  share of investment grants paid by the rest of the world to each group of 
domestic institutions in the total of  investment grants received by the latter  
d99..  share of other capital transfers paid by each group of domestic institutions to 
each group of domestic institutions in the total of  other capital transfers received 
by the latter 
d99rw..  share of other capital transfers paid by the rest of the world to each group of 
domestic institutions in the total of  other capital transfers received by the latter  
esc ..  employers’ social contributions (actual and imputed social contributions) 
coefficient: amount of social contributions (transaction D12 of the National 
Accounts) paid by the employers of each group of activities to the government 
per employee 
fcs .. proportion of expenditure on final consumption in each group of products in the 
total value of the final consumption of each group of domestic institutions 
fcsrw .. proportion of expenditure on final consumption in the rest of the world in the 
total value of the final consumption of each group of domestic institutions  
gfcf ..  share of the value of gross fixed capital formation in each group of products by 
each group of domestic institutions in the total value of gross fixed capital 
formation by these institutions 
icp ..  coefficient of the intermediate consumption of products: proportion of 
intermediate consumption of each group of products per unit of intermediate 
consumption of each group of activities 
ntag ..  share of net taxes on production paid by each group of activities and received by 
domestic institutions (Portuguese general government) 
ntarw ..  share of net taxes on production paid by each group of activities and received by 
the rest of the world (European Union institutions)  
ntpg ..  share of net taxes on each group of products received by domestic institutions 
(Portuguese general government)  
ntprw .. share of net taxes on each group of products received by the rest of the world 
(European Union institutions) 
sc ..  social contribution rate: social contributions paid by domestic institutions, per 
unit of received gross national income 
si ..  saving identity special  
sk..  share of compensation of capital received by domestic institutions  
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ti  ..  direct tax rate: current taxes on income, wealth, etc. paid by domestic 
institutions, per unit of received aggregate income 
tk ..  rate of capital tax levied on other capital transfers received by domestic 
institutions  
tm ..   rate of trade and transport margins on each group of domestically transacted 
products: amount of trade and transport margins per unit of value of domestically 
transacted products 
tmc ..  trade and transport margins coefficient of correction  
tp ..  (net) tax rate on each group of products: amount of (net) taxes on products per 
unit of the value of domestically transacted products 
w ..  wages and salary (in cash or in kind) coefficient: amount of wages/salary 
(transaction D11 of the National Accounts) paid by each group of activities to 
each employee 
 
Exogenous variables (upper-case, at least the first letter, italics) 
 
AP ..  active population 
CFR.. compensation of the factors of production received from the rest of the world  
CFS..  compensation of the factors of production sent to the rest of the world   
D1RW..  compensation of employees (transaction D1 of the National Accounts) received 
from the rest of the world  
D4PRW ..  property income (transaction D4 of the National Accounts) sent to the rest of the 
world  
D4RW .. property income (transaction D4 of the National Accounts) received from the 
rest of the world  
D62P ..  social benefits other than  social transfers in kind (transaction D62 of the 
National Accounts) paid by domestic institutions  
D62RW .. social benefits other than social transfers in kind (transaction D62 of the National 
Accounts) received by domestic institutions from the rest of the world  
D7P ..  other current transfers (transaction D7 of the National Accounts) paid by 
domestic institutions  
D7RW .. other current transfers (transaction D7 of the National Accounts) received by 
domestic institutions from the rest of the world  
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D8 ..  adjustment made for the change in the net equity of households in pension fund 
reserves (transaction D8 of the National Accounts) 
D92P ..  investment grants (transaction D92 of the National Accounts) paid by domestic 
institutions (Portuguese general government) to the rest of the world  
D99P ..  other capital transfers (transaction D99 of the National Accounts) paid by 
domestic institutions to the rest of the world  
D99R ..  other capital transfers (transaction D99 of the National Accounts) received by 
domestic institutions  
EX ..  value of exports (transaction P6 of the National Accounts, at f.o.b. prices)  
FT ..  financial transactions (transactions F1 to F7 of the National Accounts), except 
those received from the rest of the world 
IM ..  value of imports (transaction P7 of the National Accounts, at c.i.f. prices)  
K2 ..  acquisitions less disposals of non-financial non-produced assets (transaction K2 
of the National Accounts) 
NTAA ..   net taxes on production paid by each group of activities  
P..  total population  
P51 ..  value of gross fixed capital formation (transaction P51 of the National Accounts)  
 
Endogenous variables (upper-case, at least the first letter, normal) 
 
AD ..  value of aggregate demand (at market prices) 
AFIP ..  aggregate factors income (paid)  
AFIR ..  aggregate factors income (received)   
AI ..  aggregate income (received) 
AINV ..  aggregate investment  
AIP ..  aggregate income (paid) 
AS ..  aggregate supply (value at market prices)  
B2g ..  gross operating surplus (balance B2g of the National Accounts)  
B3g ..  gross mixed income (balance B3g of the National Accounts)  
CB ..  current balance (balance of payments – current account – total) 
Cfctm ..  trade and transport margins component of the final consumption value 
Cfcntp..  net taxes on products component of the final consumption value 
Cfcbcif ..  basic-c.i.f. component of the final consumption value 
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Cfe..  factor cost component – labour (employees): amount relating to the 
compensation of employees in the value of  production of each group of products 
Cfoa..  factor cost component – labour (employers and/or own-account workers): 
amount relating to the compensation of employers and/or own-account workers 
in the value of production of each group of products 
Cfk..   factor cost component – capital: amount relating to the compensation of capital 
in the value of production of each group of products 
CFS..  compensation of the factors of production sent to the rest of the world  (except, 
property income sent to the rest of the world) 
Cgcftm .. trade and transport margins component of the value of gross capital formation 
Cgcfntp.. net taxes on products component of the value of gross capital formation 
Cgcfbcif.. basic-c.i.f. component of the value of gross capital formation 
Cic ..  intermediate consumption component: amount relating to intermediate 
consumption in the value of production of each group of products 
Cnta ..  net taxes on production component: amount relating to net taxes on production in 
the value of production of each group of products 
CT ..  current transfers 
CTB ..  current transfers balance (balance of payments – current account – current 
transfers) 
CTP ..  (total) current transfers  paid by each group of domestic institutions to (all) 
domestic institutions 
CTR ..  (total)  current transfers received by each group of domestic institutions from 
(all) domestic institutions 
Cvictm.. trade and transport margins component of the value of intermediate consumption  
Cvicntp..  net taxes on products component of the value of intermediate consumption 
Cvicbcif.. basic-c.i.f. component of the value of intermediate consumption 
DI ..  (gross) disposable income  
Didi .. percentage of gross disposable income received by domestic institutions 
Digav ..  percentage of income generated by the factors production  
Digavfle ..  percentage of income generated by employees, by level of education 
Digavfoal .. percentage of income generated by employers and/or own-account workers, by 
level of education 
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Digni..  percentage of generated income (gross national income) received by domestic 
institutions  
DT.. value of domestically transacted products, at basic-c.i.f. prices  
DTmp .. value of domestically transacted products, at market prices 
D1 ..  compensation of employees (transaction D1 of the National Accounts)  
D5 ..  current taxes on income, wealth, etc. (transaction D5 of the National Accounts)  
D61 ..  social contributions (transaction D61 of the National Accounts) 
D91P ..  capital taxes (transaction D91 of the National Accounts) paid by domestic 
institutions   
D92R .. investment grants (transaction D92 of the National Accounts) received by 
domestic institutions  
E ..       employed population 
FB ..  financial balance (balance of payments – financial account + errors and 
omissions) 
FC ..  value of final consumption (transaction P3 of the National Accounts), at market 
prices 
FTRW ..  financial transactions (transactions F1 to F7 of the National Accounts) received 
by domestic institutions from the rest of the world  
GAV ..  gross added value, at factor cost  
GCF ..  value of gross capital formation (transaction P5 of the National Accounts), at 
market prices  
GDP.. gross domestic product, at market prices  
GNI ..  gross national income, at factor cost  
GNIMP.. gross national income, at market prices 
GSB ..  goods and services balance (balance of payments – current account – goods and 
services) 
IB ..  income balance (balance of payments – current account – income) 
INVF ..  investment funds 
KT ..  capital transfers  
KB .. capital balance (balance of payments – capital account) 
KTP ..  (total) capital transfers paid by each group of domestic institutions to (all) 
domestic institutions 
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KTR ..    (total)  capital transfers received by each group of domestic institutions from 
(all) domestic institutions  
LE labour - employees   
LOA  labour - employers and/or own-account workers 
NLB ..  net lending / borrowing  
NTA ..  net taxes on production (transaction D29-D39 of the National Accounts)  
NTP .. net taxes on products (transaction D21-D31 of the National Accounts)  
PcDI ..     gross disposable income per capita (in euros) 
PcFC ..    final consumption per capita (in euros) 
PcS ..       saving per capita (in euros) 
Ptm.. proportion of trade and transport margins in the value of domestically transacted 
products (at market prices) 
Pntp..  proportion of net taxes on products in the value of domestically transacted 
products (at market prices) 
Pbcif..  proportion of basic-c.i.f. component in the value of domestically transacted 
products (at market prices) 
P52 .. value of changes in inventories (transaction P52 of the National Accounts)  
P53 ..  value of acquisitions less disposals of valuables (transaction P53 of the National 
Accounts)  
S ..     gross saving  
TFTP ..  total financial transactions  (paid) 
TFTR ..  total financial transactions (received) 
TM ..  trade and transport margins (without correction) 
TMc ..  trade and transport margins – correction 
TMT ..  trade and transport margins with correction 
TVRWP ..  value of transactions to the rest of the world 
TVRWR ..  transactions value from the rest of the world 
Ur.. unemployment rate 
UdiFC .. percentage of gross disposable income used in final consumption by domestic 
institutions  
UdiS .. percentage of gross disposable income used in (gross) saving by domestic 
institutions 
VCT ..  value of total costs (at basic prices) 
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VIC ..  value of intermediate consumption (transaction P2 of the National Accounts) at 
market prices 
VP ..   value of production  (transaction  P1 of the National Accounts), at basic prices  
VPT..      total production value (at basic prices) 
Wgav ..   amount of income generated by worker, by level of education 
Wgavfle ..  amount of income generated by employee 
Wgavfoal..   amount of income generated by employer and/or own-account worker  
 
